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New Fourteen-inch Engine Lathe. 


We present herewith perspective and out- 
line engravings of a new engine lathe which 
bas some features which we think worthy 
the attention of those interested in lathes, as 
most of our readers of course are. 

As will be perceived, the lathe has a mod- 
ern and symmetrical appearance, and em- 
bodies advanced ideas in construction and 
proportions. The cone has five steps and 
drives through powerful back gears, giving 
regular advance in speeds from the slowest 
to the fastest. The spindle is exceptionally 
heavy, is of steel, with a 1,4" hole through 
it, and bas ground journals running in boxes 
made of a single piece of composition which 
are easily renewed, easily adjusted to take up 
wear, preserve the original alignment of 
the spindle so far as possible in adjusting and 
restore it exactly when renewed. 

The carriage rests upon unusually large 
Vs, and has a bearing on them of 19}3”, 
the front V, where most of the wear comes, 
being much the largest. The foot-stock is 
secured to the bed by an eccentric clamping 
arrangement which holds it very securely, 
is simple, and requires but a single move- 
ment of the lever to fasten or release the 
block. 

On glancing at the engraving attention 
will naturally be first attracted to the pro- 
jection on the front of the bed below the 
head-stock, and this, with the mechanism 
we will now 
discuss. Briefly, the ob- 
ject of this is to provide 
means of quickly chang- 


within it, 


° . Clutch A 
ing from gear to belt c 1 
‘ : > Jo 

feed or vice versa, or from 


the English to the metric No 2 


‘ Fie TX tt 
aa 
and to give a very coarse xo} = 


| 


| course, driven direct from the change gears, 


the movement of the lever, the screw is, of 


as for ordinary or English screw cutting; but 
when in the position shown by the drawing 
the driving is through the medium of the 
gear wheel A to the gear B which is part 
of a loose sleeve on which is also the wide- 
faced gear C; this gear engaging with and 
driving the gear D which is keyed to the end 
of the screw. Gears C and D have the 








The means by which these various clutches 
are thrown in and out are shown by Figs. 3, 
4 and 5—Fig. 3 being an end view of the 
mechanism in place, Fig. 4.a diagram show- 
ing the motions of the lever, and Fig. 5 the 
double lever provided with rollers which en- 
gage with the grooves in the two sleeves, to 
which clutches A’ and A” are attached. 
It will be noticed that one arm of tbis lever 
is twice as long as the other, the result of 














A, In the position No. 2 for metric threads 
neither clutch is engaged, and the driving is 
through the gears, as before explained. In 
position 3, for English screws, both pairs of 
gears are disengaged, and the driving is 
through the clutches A’ and B’. Of course 
either the screw or the friction feed can be 
used as desired, independent of the manner 
of giving motion to the screw, and thus a 
| great variety of feeds are readily obtainable, 
| the friction feed being driven by means of a 
sleeve which is splined to the screw, and car- 
| Ties a bevel gear for giving motion to the 
| feed train, as shown at Figs. 6 and 7, which 
| illustrate the carriage mechanism. 

| Fig. 7 isa view looking from the back of 
| the lathe toward the front, these drawings 
| being used in the shops for lathes having 
'the main crank handle either at the left or 
right of the carriage, both styles being made, 
The principal new feature in this part of the 
lathe is in the device for throwing the rack 





| 
pinion out of gear when the nut is closed, 
| and vice versa, this being done by the same 


; movement that opens or closes the nut. At 


| 
the lower part of the carriage apron, Fig. ay 
iis seen the lever ZL, which is pivoted in the 
| center, its left-hand extremity engaging with 
| a projection formed on the lower part of the 
lead nut. The opposite end of the 
lever engages with a sliding plate, in which 
the rack pinion is journaled so that, as the 
‘lower part of the nut rises in closing, the 


screw 


ee Ante 
slide falls and the pinion is disengaged, to be 
again engaged when the 


nut is opened. This 
matter thus takes care of 
itself, and is a feature 


certain to be 
always used because it 
must be, and where the 


which is 



























































system of screw threads, carriage is to be run 
13/4 | back by band, as is often 
feed instantly available, Pun done with moderately 
all this being accom- (ia long screws, the crank 
plished without chang- Fig. 4. j handle is ready for use 
ing gears, shifting of Steel QO, as soon ¢s the nut is 
belts or stopping the j opened, without the ne- 
lathe, but by the move- A — cessity for stopping to 
ment of the single lever —__ = - put the pinion in place. 
on the hood, as indicated At the extreme left of 
in the engravings. Pro Fig. 7 is seen a vertical 
vision is made for cut ¢ ° lever which is on the 
ting threads from 4 to B Hj F same shaft as the main 
386 per inch (including “2 a F ae crank handle, but is in- 
114 or gas pipe thread), i HP side the apron. A_por- 
and by the addition of a —o a - tion of the inside of this 
few gears up to 64 per lever where it fits over a 
inch sleeve is formed into a 

Referring to Fig. 2 = ee = seas: cam as shown, so that 
the de vice is there shown — 4A a) vi ") when the lever is turned 
with the casing broken r ‘ Fig. 2. Pewee part way around it 
iWay to show the interior — - y & presses a loose key tirm 
i! ingements, which, T ly onto the shaft, and 


though at the first glance 
they some what 
complicated, are in 
reality quite simple. 
The lead serew, which comes in at the left 


appear 


of Fig. 2, terminates not as usual where the 
evar goes on at the end of the lathe, 
the clutches A’ and B. The 
er clutch with spur year wheel of which 


Change 


between 


forms a part being keyed to the end of the 
by the ring nut 
these two clutches, By ap- 
ing a spanner wrench to this ring nut, end 


ew, and held in place 
wn between 


-e lost motion may be taken up in the box, 


hen clutches A’ and B' are engaged by 





&. > 
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same number 
and gear B which give 
practically exact metric threads, as has been 
before shown in these columns. The shaft a 
its left hand end the lower feed 
pulley, and is driven by the feed belt in the 
Pinned to this shaft 
when clutch A 


sCcTeW 


of teeth, while gear A has 50 


127, proportions 


ecsrries at 
usual manner. is the 
clutch B 
with 


, and is engaged 
the is driven by the belt 
through the medium of 


gears Cand D. 


this 
these clutches and 


that the lower sleeve with its 


gears and clutch moves twice as far as the 


this being 


upper sleeve and gears by the same move- 
ment of the lever, both sleeves always mov- 
ing when the lever is moved, but in opposite 
lever to be in 


directions, Supposing the 


position No. 1 as indicated in Fig. 4 for the 
belt feed, clutches A and B", Fig. 2, 
will then be engaged, and gears A and B 


discagaged, gears A and D not being disen- 


gaged because of the extra width of face of 


locks the carriage 
for the use of 


thus 
the auto- 
Both 
and the 
by means of the 
knurled kcob at the left in the perspective 
view, 


matic cross-feed. 
the carriage 
reversed 


cross-feeds are 


the mechanism for this being shown 
in Fig. 7. The value of these special features 
for many kinds of work will of course be ap 
preciated by every practical lathesman, the 
different rates of feed 
metric threads are cut or not 
The lathe is made with 
feet long, by the 
Fitchburg, Mass. 


being useful whether 
avd 8 


Machine (¢ 0,, 


beds 5, 6, 7 
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Experiments with Throttling Steam 


Calorimeters. 


By WILLIAM KENT, M. E. 


During two boiler tests recently made by 
was afforded of 


the writer, an opportunity 


making comparative tests of the moisture in 
the steam by the use of two different forms 
of throttling calorimeters, the Barrus and the 


Heisler. 


These instruments are 


the steam. 


Then w — 100 x 


the Transactions of the American Society of 


Mechanical Engineers, vols. xi and xii. They 


are alike in principle, which 


taking a sample of steam out of the main 


steam pipe near to the boiler through a 4- 


inch pipe perforated with a number of small 


holes, throttling it by passing it through an 


orifice about 4inch diameter, and allowing 


it to escape at atmospheric pressure. If there 


is no loss by radiation, all the heat in the 


steam previous to throttling should be found 
in the throttled steam, raising its temperature 
or superheating it to a point considerably 


above 212° if the original steam be dry. 


greater the amount of moisture in the origi- 


nal 


steam the nearer the temperature ap- 


proaches 212°, reaching it when the percent- 
age of moisture becomes from 8 to 4 per 
cent., the maximum capacity of the instru- | 


ment, 


From the observed data of steam 


pressures and temperatures, the per cent. of | 
moisture in the steam may be calculated by a | 


suitable formula, such is 
hereafter given. For the pur- 
pose of separating the excess 
of water, if the 
greater than or approximates 
to the capacity of the instru- 
ment, the Barrus calorimeter is 
with 
separator, called a ‘‘ drip box,”’ 


as 


is 


moisture 


provided a small steam 
which may or may not be used 
in with the throt- 
tling called the 


‘heat gauge,” according as the 


connection 
instrument, 


steam to be tested is more or 


less moist. 
FIRST SERIES OF TESTS. 


In the first 
ments herein referred to, as it 


of the experi- 


was uncertain whether or not 
the moisture in the steam would 
at any period of the test exceed 
the capacity of the heat gauge, 
the drip box was used, with the 
The Heis 
ler calorimeter is not provided 
with a separator. In this test 
the boiler was of the 
tube type, of 240 horse-power, 
builders’ rating, the water and 
steam drums being horizontal, 
36 inches the 
water level carried near the 
middle of the drum, The boiler 
was driven a little above its rat- 


3arrus calorimeter. 


water- 


diameter, and 


The perforated pipe cross- 
the 
main steam pipe was connected 


ing. 
ing the whole diameter of 
with a 4-inch steam pipe about 
5 or 6 feet long, provided with 
a cross, to which, by means of 
short nipples, were attached the 
The pipe 
longer than it is customary to 


calorimeters, was 


use in connection with these 


calorimeters, but complication 
of steam piping in the space 


above the boilers rendered it necessary. 
piping and the Barrus calorimeter were 
covered with hair felt, but the Heisler calo 
rimeter was left exposed, so as to determine, 
if possible, what was the effect of radiation 


on the instrument. 


The calculations from the observed data 
were made by the use of a modification of 
Professor Peabody’s formula (devised by the 
Let 7 = total heat, 
L, = latent heat of steam due to the pressure 
total heat due the 
pressure in the discharge side of the calo- 


writer), as follows : 
in the main pipe, / = 


rimeter, 
= specific heat of steam, 7’ 


of the throttled and superheated steam in the 


calorimeter, ¢ = 


\ 
\ 


\ 


J 
U 


= 1146.6 at atmospheric pressure, 
temperature 


temperature due the press 
ure in the calorimeter, = 212 at atmospheric 


pler in 
writers. 

The following 
the results of the 


0.48. 
described in 
consists in 
| 
The . 


form 


I] 


than those 


ah: 


calculations. 


given 


pressure, 7 = per cent. of heat moisture in 


K (T — t) 
/ . 


This formula is believed to be rather sim- 


by other 


are the observed data, and 
K is taken at 

















As Mr. Barrus, in describing the operation 
of hi: instrument, advises that the results ob- 
tained by it be corrected for radiation by 
means of a test made with it when no steam 
is flowing from the boiler through the main 
pipe, as when the stop valve of the main pipe 
or of the engine is shut, observations were 
made at the end of the boiler test by continu- 
ous readings during five minutes or more, 
beginning just before the doors were opened 
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of the boiler (except the trifling amount 


ing through the calorimeter) represents 

rection due to radiation from the piping 
the instrument, to be subtracted fron 
average results of the tests, thereby redu 
the calculated average percentage of moi- 
from 2.17 to 1.18. Since the pipe leadi 

the instrument was rather long, and thx 

box ofthe Barrus calorimeter exposed a 
siderable radiation, it 
likely that some correction of this kin 
the effect of radiation is necessary, alth 


surface to is 


it isa matter of doubt (as stated by Profi 

Carpenter, Trans. A. S. M. E., Vol. 

page 871) whether the steam flowing 

very small velocity in the main pipe u 

these conditions is actually dry, as Mr. | 

rus supposes. If this steam was dry, o: 

any extent driér at this time than it was . 

ing the regular operation of the boiler, 

question arises, why did not the temperat 

in the Heisler calorimeter rise also, as it ’ 

in the Barrus, instead of falling, as it actu 

did? The writer can find no explanatio: 

| this singular phenomenon, and must 

|for further observations under similar 

| cumstances to throw light upon it. 

These results agree very closely with 

| results of numerous tests the writer has ma 

by a condensing coil calorimeter of 1 

moisture in the steam made by this sar 

type of boiler, which have generally rany 

between 1 and 14 per cent. 

SECOND SERIES OF TESTS 
The second series of ex}. 

ments was made during the t. 
of a Root water-tube boile: 
287 horse-power. The wat: 
drums of this boiler were ly 
zontal, seven in number. 1} 
inches in diameter, and 1} 
water level was carried about 
inches above the bottom of 1 
drums. 








The boiler was driv: 
at the rate 
about 306 horse-power, or abi 


very steadily 
3 per cent. above its rating. 
The perforated pipe for sa 
pling them was inserted in 
main steam pipe close to 
About 9 


steam drum. inc] 














from the steam pipe on the 
inch pipe leading to the cal 
rimeters there was placed a 





ane branch, one leg leading }) 








Fig. 


192} 


6. 








Y 


The 
No 
well | of 


SS Oe tS 


° he | 


9 
10 
and 


Test, 


S 


Gauge 
Press 
ure, 
ibs 
116 
114 
114 
116 
116 
118 
114 
113 
113 
113 


intervals 


: 


\ 


1188 
1187 
1187 
1188 
1188 
1188 
1187 
1187 
1187 
1187 


Average of 


The first 


of 





nine 







piece of pipe 6 inches long 
the Heisler calorimeter, and 1! 
other by a similar piece of pi 
to the Barrus. The drip box 
the Barrus calorimeter was » 
used in thiscase. Both calori! 
eters and the pipes leading 














anatecehpers 














to draw the fires at the end of the test, and 
ending when the grates were quite clean and 
cold; air was rushing through the boiler. 
The figures given in the 8th line are those 
found at the beginning of this period; the 
figures in the 10th line those found at the 
end, and the figures in the 9th line were 
found about the middle of this period. Dur- 


m Machinist 
Rib % thick 
Kig.7. 
FoURTEEN-INCH LATHE.—SEE PAGE 1, 

L. t t Calculated ter 

Barrus. Heisler. Cent Moisture 

Barrus. Heisler 
868.3 51 57 1.04 1.61 
869.2 35 62 2 63 1.21 
869.2 45 62 2.20 1.18 
868.3 43 63 2.39 1.29 
868.3 41 63 2.50 1.29 
867.5 36 «3 2 81 1.32 
869.2 55 63 1.68 1.24 
869.6 53 63 ‘07 1.22 
869.6 56 61 1.60 1.32 
869.6 66 59 1.04 1.44 


Average of first nine tests 46 2, 
Barrus tests 
1.04, taken as the moisture due to radiation, 1.13. 


61.7, 2.17, 1.81. 


after deducting 


nine observations were made at 


ubout fifteen 


minutes 
while the boiler was in regular service. 
average of the calculated results shows 2. 


apart, 
The 


2.17 


per cent. moisture by the Burrus calorimeter 
and 1.31 per cent. by the Heisler, 





ing this period the thermometer in the Barrus 
calorimeter rose from 265 to 278, and the 
thermometer in the Heisler calorimeter fell 
from 275 to 271, the calculated percentage of 
moisture falling in the Barrus from 1.77 to 
1.04, 
1.44. 

According to Mr. Barrus’ directions, the 
1.04 per cent, found at the end of the period, 
when no steam could have been flowing out 





and the Heisler rising from 1.22 to| 


them were thoroughly felte 
and the conditions under whic! 
each instrument was used wi 





! in all respects identical. Read a 
ings of the thermometer w: q 


made about every fifteen m 

utes, and after a reading had 
taken the 
were interchanged, so elimin 
ing the error of the thermo } 
eters. : 


been thermomet: 


There was an avera 
difference between the readi! 

of the two thermometers of fi' 
which 
afterwards found to be duc 
an error of plus two degrees 





degrees at 275 F., W 


one thermometer, and minus 
degrees iu the other, Both 
the thermometers were made by well-knu 
makers, with name and number enameled « 
them. One of them, the one with the p 
error of two degrees, was purchased only t) 


days before the test, costing $3, and guara 


teed by its maker to be accurate. This su g 
thermometer had an error of five degrecs Rs 
| 212, reading 217 in boiling water. Cheap 
thermometers, costing $1.50, were foun 

much more accurate. None of the thermon 


eters had a uniform bore, the error varyin 
irregularly at different parts of the scal 
This statement concerning the errors of th 
thermometers is made to call attention to t! 
necessity of having the thermometers used 

standardized for the ten 
peratures at which they are to be used, 


a calorimeter test 














great accuracy is desired. An error of fi 
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decrees in the thermometer makes an error | tracted. 


OL 

mi 

ust 

st 

pil 

the calorimeter. 

ret 

pil was found to have an error 
of nus two pounds. 

Twenty-two observations were 
ma with each calorimeter, at 
ste pressures ranging from 67.5 
to 77.5. For the purpose of mak- 
in » comparison of the results 
as clcar as possible, they are ar- 
ranvcd as in the table below; first, 
shi ig the average results of all 
the sts at four different press- 
ures; second, three tests by the 


Barrus calorimeter showing maxi- 


mum and three minimum moist- 
ures at different pressures; and 
third, three tests showing maxi- 


mum and minimum moisture by 


the Heisler. 

Follower in 

COMPARISON OF BARRUS AND 
HEISLER CALORIMETERS. 





1.— AVERAGE OF ALL TESTS AT DIFFERENT 
TEMPERATURES. 

STEAM T. PER CENT. 
PressuRE. H. L 22. MOISTURE. 
67 1177.7 892.8 58 0 37 
72 1178.8 890.1 63 0.22 
95 1179 6 S88 4 66 0.15 
97.5 1180.1 886.9 69 0.05 

Average moisture in all Barrus 
COME oar ari ad haeteee eae 0.19 
Average moisture in all Heisler 
CORTE dae ook ee ooo Mee ee 0. 


leESTS WITH BARRUS CALORIMETER 
Showing maximum moisture. 


67 5 1177.7 892.8 54 0 57 

72.5 1179. 889 8 62 0.29 

V7.5 1180 1 886.9 64 0.32 
). Showing minimum moisture. 

70 1178.3 891 3 62 0.21 

1D. 1179.6 888.4 68 0.05 


is) 1189.1 S86.9 70 —0 01 
3.—Tests with HEISLER CALORIMETER. 


Showing maximum moisture. 


1179.0 R898 62 0.29 

1179.6 RRS 4 64 0.26 

1180.1 886.4 68 0 10 
/ Showing minimum moisture. 

1178.1 891.9 64 0.09 

1179.3 &89 0 66 0 11 

1179.8 887.8 68 0.07 


The highest apparent percentage of 
moisture found at any time was 0.57 and 
the lowest—0.01, the minus sign indica- 
a slight superheating, which is 
improbable, as no superheating was at 


ting 


any time shown by the thermometer in 


the steam pipe. The average of all the 


results by the Barrus calorimeter, with- 
out any correction for radiation being 
made, was 0.19, while the average by 
the Heisler calorimeter was 0 20. The 
maximum difference at any time ob- 


served between the corrected readings 
f the thermometers in the Barrus and 
4°, which 


would represent 0.21 per cent. moisture, 


the Heisler calorimeters was 


but the average difference was only 
0.3, representing only about .015 per 
cent. moisture. The two instruments 
therefore give practically identical re 


Phe necessity of making a correction 
for radiation in these tests is not appar 
ent. If we take the six tests showing 


minimum moisture from the above table 
they give an average of only 0.10 moist 
WI The thermometer in the steam 
pipe showing no superheating at any 
lime during these tests, the maximum 
1) le correction for radiation, even if 
the steam should be absolutely dry. 
( | not be over 0.10 moisture, corre 
S} ling to a difference in reading of 
Ul iermometer of only 2 degrees. 


Tiere is a possible error in the calcu 
lia results due to the uncertainty as 
ether or not 0.48 is the correct value 

he specific heat of superheated steam, 
Mr. Barrus considers it to be about 0.42 for 


te) 35 


erature above 235° in 


the calorimeter. | 
If we take the case which shows 0.10 moist- | 
by the application of the regular for- | 
i with A = 0.48, 
{ the calculated result becomes 0,57 per | 


and substitute the value 


, a difference of 0.47, or nearly half of 


per cent. of moisture. From this result 


during the tests was placed on a siphon | rection for radiation to diminish it. 









Each Ring ins 


a-a. Position o 


prings. 


a eens i 
32 434 in. S} 


» ° 2 | 
The use of 0.42 intead of 0.48 for | 


¢ out 0.25 in the apparent percentage of | the specific heat of steam therefore tends to 
ure in the steam. The steam gauge increase the calculated result, or apparent | 
for determining the pressure of the) percentage of moisture and the use of a cor- | 


Since 


iitached to the steam drum in sight of | they act indifferent directions, and since there 
By comparison with cor-| are serious doubts both as to the correct 
| readings of a thermometer in the steam | method of obtaining the correction for radia 


Follower in 

Each Ring i 
b a-a. Position 
‘ bb 


Parts A-A.A al 
Sections, 


f joints in Upper Ring _-+ 


«Lower ld 


M, P.52" 




















in.. Springs, 





value of 0.2 per cent. moisture, the error in 
one direction due to neglect of correction for 
radiation cannot be greater than 0.1, since 
if a greater correction be applied to the mini 
mum tests averaging 0.1 moisture it would 
make them show superheating, which did 
The error in the other 
direction due to possible error in the valve 


not, in fact, occur. 





HH. P, 34 


Parts A-ALA 
6 Sex 





joints in Upper Ring 
Lower 


Section 





at Follower Joint 





instrument 
With 


gauges properly corrected, 


convenient 


and 
the throttling calorimeter. 
eters 


an excellent as 
thermom 
and steam 
and the calorimeter and short pipe leading to 
it from the pipe thoroughly 


felted, and with the use of the formula above 


main steam 
given, I think it safe to consider that the re 
sults given by the instrument are correct 
within 0.25 per cent. of moisture 
Jor the steam flows to and 
through the The 
writer is, however, by no means 


wh ich 


calorimete Va 


satistied that this steam is always 
a correct sample of that which flows 
through the pipe. 
There is a difference of opinion 
between Mr. Barrus and Prof. Car- 
penter as to whether the holes in 
the perforated pipe should be 4 or 
¢} inch diameter, and it is uncer- 
tain whether or not the perforated 


main steam 


pipe does not act to some extent as 


a steam separator. It is to be 
hoped that some of the mechanical 
laboratories of of 


colleges will soon determine these 


some one our 
disputed questions, by condensing 


all the steam made by a boiler, in 








order to obtain its actual content 
of moisture, and by the use of 
different forms of sampling pipe. 
The formula 7 = 100 « 





H1—h— kK(T—1t) 








obtain the values of 47 and JZ for 
the different Prof. 
Carpenter, in Trans. A. S. M. E., 
Vol. XII, page 848, gives a plate 
of calculation curvés which show 


pressures 





L 
\ is not a difficult one to use, but it 
| requires the use of a steam table to 








ISNGINES FOR THE STEAMSHIP EL 


tion and as to the correct value for the specific 
heat of steam, it would appear that, until our 
knowledge of these points becomes more defi 
nite, it is better to take the old value 0.48 for 
the specific heat, and to leave out the correc- 
tion for radiation, and then take the results 


as being subject to a possible error equal to 


about 0.25 per cent. moisture, rather than to 
use corrections and coefficients that have no 


scientific basis. In regard to the tests de- 
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NORTE. 


0.48 taken for the specitic heat may be as 
much as 0.47, making the average moisture 
0.67 per cent. if we accept the figure given 
by Mr. Barrus for specific heat, viz., 0.42. 

far than 
calorimeter 


These errors, however, are less 
which the old barrel 


was liable, an error of one-tenth of a pound 


those to 


in weighing a barrel containing 200 pounds 
of water making an error equal to 1} per 


cent. of moisture. Steam engineers therefore 


the percentage of moisture for 

different degrees of superheating 
Mach.nist . . ““ 

in the calorimeter and different 


The writer has caleu 
lated by means of the above formula 


steam pressures, 


the figures in the following table (for 
table 
result as Prof. Carpenter's curves. 


sce page 6), Which give the same 
The 
figures showing differences per degree 
and per pound enable interpolations to 
be made for degrees and pounds other 
than the table. The 
table does not show any minus quanti 


those given in 
ties, representing superheating of the 
steam in the main steam pipe, as such 
superheating, expressed in degrees, as it 
should be, can be more conveniently 
and accurately determined without the 
use of the calorimeter, simply by com 
paring the reading of the thermometer 
in the steam pipe with the temperature 
due to the steam pressure, 
eee 
Engines for the Steamship El Norte. 
With this we give an illustration of 
the engines for the iron steamship El 
Norte recently built and launched by 


the Newport News Shipbuilding and 


Dry Dock Co., at Newport News, Va. 
She was built for the Southern Pacifie 
Co. (the Morgan Line), and will run 


York and New 


The vessel and machinery have been 


between New Orleans. 
builtunder the Superintendence of Hor- 
ace See, 
The engine is of the triple expansion 
84 inches 
The distri 
steam in the high-pressure 
controlled 


and 
diameter, 54 inches stroke. 


type, cylinders 82, 52, 


bution of 

cylinder is by one piston 
valve, another valve of the same type 
performs a similar duty for the inter- 
mediate cylinder, and two piston valves 
are used for the low-pressure cylinder. 
The steam is introduced in the middle of 
each valve, which prevents the high-pressure 
steam from coming in contact with the valve 
stem stuffing boxes. Atl are worked by the 
See-Marshall valve gear, and each valve re 


ceives its motion from a separate eccentric ; 
the valves are placed as close as possible to 
their respective cylinders. In the high-press- 


ure and intermediate valve gear, levers are 


introduced and connected to the valve stem 


and valve gear in such a manner as to cause 


correction for radiation skould be sub-! scribed above, giving an apparent average may congratulate themselves on having such! the weight of the valve to counterbalance the 
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weight of the connections below the lever, | duplicate of the one here shown, it developed 


thereby dispensing with counterbalancing 
cylinders. The engines are reversed by 
steam. 


The main pistons are provided with Mr. | 
See’s patent adjustable followers, of which | 
Each follower, 
as will be seen, is cut in three parts, so as to | 


we give separate illustrations. 


permit of adjustment to compensate for wear 
and of centering without the employment of 
the time insure 
a steam-tight piston without undue friction. | 


tail rods, and will at same 


These followers are applicable to horizontal, | 
vertical or inclined engines. 


is so 


The general construction 


plainly 
shown that a further description is unneces- 
sary. Pistons with these adjustable follow- 

ers are now in use on the steamers ‘‘ Connec- 
tieut.” “Hi Soi,” ‘El “Dorothy,” | 
“Morgan City” and “El Sud,” and we are | 
informed that they give excellent satisfac 

tion. The piston rods for the El Norte are | 
74 inches diameter; these and the valve stems | 
are fitted with metallic packing. The crank- | 
shaft is 164 inches diameter ; crank-pins, 163 

inches diameter by 164 inches long; cross- 
head pins, 8 inches diameter, 9} inches long. | 


Toro,” 


The shaft is fitted with Smith’s adjustable | 
thrust bearing, consisting of go-ahead and | 


backing bearings. 
ing, is 32 inches diameter; stroke, 25 inches. 
Total 


The air-pump, single-act- 


cooling 


surface in con 
denser is 6,400 
square feet. An 


independent cen 
trifugal circula 
ting pump is 
connected to the 
condenser, 
bilge and ballast 
tank. 

Steam will 
farnished 
three  double- 
ended boilers 13 
feet 10 


sea 


be 
by 


inches 


Desens 


| 


| 3,362 indicated horse-power with a steam 


pressure of 165 pounds, and running ata 
speed of 73 revolutions per minute. 

The “El Norte” is an iron freight vessel 
of 4,500 tons register and of the following 


| general dimensions: Length of hull between 


stem and after-side of propeller post is 380 
feet; breadth of molded, 48 feet; 
depth from top of keel to top of upper deck 


beam 





ala al 


Fig. 3. 


' Ae AMBERS OU Mey 


7 


Fig. 1. 


diameter and 204 feet long; each contains six 
corrugated furnaces 48 inchesinside diameter. 
Total grate surface, 400 square feet; total 
heating surface, 10,650 square feet; working 
The propeller 
isa built-up one with four blades; it is 18 


steam pressure, 165 pounds, 


fect diameter, pitch 22 feet, true screw. 

At avery recent trial the ‘* El Sud,” which 
is a sister ship of the ‘El Norte,” 
built at News for the Southern 
Pacific Co., and whose engine is an exact 


also 


Newport 
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beams of lowest part of sheer, 8389 feet; 
length over all, 406 feet. She has three decks 
and a partial orlop deck at fore-end and fore- 
hold. She will be rigged with four iron pole 
masts, and the necessary booms for handling 
cargo, together with steam hoisting engines 
located at different hatches to work in con- 
nection with She is to havea Wil 
liamson steam steerer, to be handled from the 


them, 


forward pilot house or by screw hand-gear 


from after house. 


The Milling Machine and 


Cutters. 


Ingersoll 


We illustrate ov this page a new milling 


machine which is now being made by the | 


Ingersoll Milling Machine Co., of Rockford, 
Ill., illustrations showing the system of cut- 
ters which they manufacture and use being 
also given. 

The machine, as will be noticed, has a solid 





box bed extending to the floor, the table, 


which in this case is 20" wide, resting upon 
broad surfaces at the top of this bed, to which 
it isgibbed and driven by a rack of 3 diametral 
pitch, 4 


ing 24 


face; the gear which drives this be 
The table has a traverse 
99 


~~ 


diameter. 
of 5 feet, and work x22” will pass between 
the standards, which, as will be seen, are of 


W ork 
diameter. 


very substantial proportions, 18’ 


high will pass under a cutter 44 
The method of obtaining the feed motion 





for the table will be readily understood fro) 
an inspection of the view showing the fropt 
or working side of the machine. Two w 
wheels with worms are provided, giv 
ratio of speeds between the table and the 
feed belt that gives a powerful feed, and on, 
\that is very steady. There are four cha) ves 
|of feed for each speed of the cutter ar!jor 
'ranging from 3%” per minute when the «ut 
|ter arbor speed is 32 revolutions to 5, , 
| minute when the cutter arbor is speeded «+ 19 
| revolutions. 

| The system of gearing for driving the « 1 
| ter arbor will be understood from an ins) 
|tion of the rear view of the machine, whicre 
| will also be seen the means by which 

| eral adjustment of the cutter arbor is seci 

| which permits the work to be placed in »1\y 
| convenient position on the bed, and the 
ters afterwards adjusted to suit it. 

| On the elevating screw nearest the opers 


ul 


a 





|is a dial which indicates vertical moven § 
lof the arbor in .001 of aninch. This 
chine has been proven to be very efficien 


| 


| various classes of work, including ¢: 

| heads, key-seating and splining, or mil 

| plane surfaces, its capacity in the last-nam ( 
|class of work being to mill a surfac« 

| wide at the rate of 2” per minute. 

| Thecutters shown are only to indicate | 
‘forms made, as, of course, they can be of aiy 
desired form or 
proportio: 


from a plain 
slabbing cutter 


to those suits 
for milling 
tricate forms 

It will be noted 


that the cutter 
is composed of 
a body which 
may be in one 
or more pieces 
into which teeth 
made of round 
steel rods, or 


ar 
will 


nit 
| | i ! 


AAT 
“ae 


; 





Fig. Re 


those of rectangular section are inserted 
such positions that but few of them stri 
the cut at precisely the same time, and 5 
their paths overlap, so that the result is 
very smooth surface, while the cutters 

very free cutuing. 

Fig. 3 shows the form suitable for milli 
of the 
course, can be made of any needed prop 
123 
long have been milled wi 


crossheads four-bar type, and, 


tions. Crossheads of this class wi 


over all and 11 


t 


‘ 




















Kad et in 


Bg Pe ee pare eer 





a 
4 
7 














fla 
tw 
Ov 
fo 
ha 


of 
nt 


an 


mi 
th 
fo 











h 
nd 


























AvausT 4, 1892] 


AMERICAN MACHINIST 





= 


-) 








this machine and cutters, the rate being 150 
crossheads in 130 hours. 
\t Fig. 4 is shown the form of cutter em- 





not made every day, consequently there are 
very few foundries that may be considered 
as permanently equipped for such a task. 








no facilities whatever for casting a piece of 
such massive proportions. Special cupolas 
of large capacity were erected for the pro- 


the various details connected 
with the process, and he well knows that 


success in all 


failure in any one of these details involves 






























































pl d for milling rod and other boxes of the Strange as it may appear, whenever a cast- | duction of the molten iron. and taken down the loss of all. 
for) shown, a screw washer of the form ing of such magnitude is needed it is almost | again when the casting was completed. If a casting requiring 100 tons of iron was 
hi at the right of the eng:aving being invariably made where the facilities for pro- But there are other difficulties in the way ordered at a foundry where the facilities for 
ysed between the two parts of the cutter to ducing work of that description are far be- | of the founder who may have been requested melting were adequate to the task, and 
maintain the proper distance between the low the average. to produce this class of work, foremost of where they were provided with cranes, suit- 
c 
i = 
SG ot Fig. 10. . 
i | Fe C C) 
: ie | C = 
i Pei Fig. 2. — pail 
} | iit 
2 ont ’ 
Y itt 
+4 | it 
F ‘at Papert D ‘ 
Le | a 7 ! 
J T 
iar 
uw 
A 
= 1 le) 
| 
L «| 1 
1 
! At G iW 
” J 
RN 
4 Ip 
—~ 
B 
eg SS 
UN 
A 
| 
aii 
Amer il - 
flanges, and the inside teeth of the ably located and of the requisite 


two principal parts being made to 
overlap as shown, so as to allow 
foran adjustment of =’. There 
been milled in 50 hours 60 
complete boxes for the crank end 
f a connecting rod, the brasses 


have 


( 


measuring over all 98x 63%°x4", 
and the same number of brasses 


for the crosshead end of the rod 





measuring over all 7’°x33?''x44", all Ze 
the work being exact to size, ready co 
for fitting up and finishing. 
Fig. 5 shows a form of cutter 
made for milling large cast-steel 
boxes. The cutters are in this 
Cas wide, 10’ diameter, and 
can be adjusted to take up wear, 
and for grinding the side teeth 
by the screw collar shown. The 
company make also a cutter grind- 
er adapted for grinding these cut- 
ters, though they can be ground 
on any good cutter grinder. <A 
mi machine is also made 
wh will take work 36° wide 
ind mill 9 feet long. The ma 
chi illustrated weighs 10,000 
po 
- ; 
estimated by a New Hamp- 
shire granite manufacturer that it 
w take ten years to bring the 
bi ess back to where it was be- 
lore the strike. 
=> 
Casting One Hundred Tons of Tron. 
SHOWING THE CONSTRUCTION AND USE OF 
(tHE NECESSARY EQUIPMENT FOR 
POURING HEAVY CASTINGS, 


3y S. BOLLAND. 


istings weighing 100 tons, and over, are 


B 





of 


are 


One reason for this is that, on account 
their extraordinary bulk, such 


difficult to 


piec Cs 


handle and ship; it becomes, 
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Fig. 1. 


CastTING ONE HunpRED Tons oF IRON, 


therefore very prudent to cast them as near 


as possible to the place for which they are 


intended. 
I have in my mind a casting that weighed 
185 tons; it was required for a steel works, 


and was made in a foundry close by, with 


which is the fact that the ability of his 
workmen is not up to the standard of ex 
cellence that will warrant bim in undertak- 


ing such He knows 
that, to 


large a quantity of 


jobs indiscriminately. 


melt and care for so 


successfully 
molten iron, something 
more than theoretic knowledge is required ; 
must 


there be judgment, founded upon a 


wide experience in such matters, to insure 


the whole 


four ladles holding 25 


power for handling 


amount in 
tons each, the matter is then sim- 
with 


such ample facilities are few in 


ple enough ; but foundries 


number, and we must therefore 
continue to devise schemes that 
will accomplish the desired end 


without the aid of such extraordin- 
ary helps. 

One chief help in accomplish 
ing such a job in an ordinary 
foundry, and which might with 
profit be more generally adopted, 
is the dam, temporarily or perma- 
nently the pur 
pose of collecting therein a larger 


constructed, for 
quantity of molten iron than could 
possibly be handled in ladles, 

The of the 
atory furnace can be utilized as a 


reservoir reverber 
dam also, by enlarging its dimen- 


sions for special occasions, and 
always insures a supply of rood 
hot iron proportionate to its capac- 
ity; this cannot be as confidently 
of the the 


foundry floor, because the condi- 


said dam erected on 


tion of the iron in the latter will 
length of time 
taken to melt the whole quantity, 


depend upon the 


as well as its temperature when 
tapped or poured therein, 
A thorough knowledge of the 


use of the dam will enable a very 

small foundry, with limited crane accom. 

modations, to turn out some comparatively 

heavy work in a manner truly astonishing to 
those unaccustomed to their use. 

In 


nected with a cast of 100 tons, and to make 


order to show the entire details con 


plain the method by which this may, with 
safety, be accomplished in an ordinary heavy- 
'work shop, 1 have made, at Fig. 1, a rude 
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sketch of that portion of the foundry which 
is. occupied by the mold to be poured, as 


well as the arrangement of the means for | 


pouring. 


The mold, as will be seen, is round, and | 


as the object of this writing is to explain the 
method of pouring only, none of the neces- 
sary appendages for building such a mold 
are shown, as they would have interfered too 
much with the direct view of the whole sys 
tem to be explained. 

Behind the wall, at A, is supposed to be 
a reverberatory furnace capable of holding 
20 tons ; and again behind the side wall, at 
B, are two cupolas, each of which melts 8 
tons per hour; this would yield 48 tons in 
three hours, and is the amount required to 
fill the dam shown at C. It unnecessary 
to say that the iron must be allowed to col 
lect in the cupolas before they are tapped 
into the dam, and that the greatest effort be 
made to melt the hottest iron possible ; the 
above is supplemented by the two crane 
ladles D and Z, each holding 16 tons. For 
the reasons previously explained, the bare 


is 


shells only are shown. 

This brings the total up to 100 tons of 
molten iron, which, if rightly managed, may 
be run into the mold with a dispatch that, 
to the uninitiated, appears marvelous, 

The ladle HZ, as well as furnace and dam, 
connect directly with the main runner F, 
but the ladle D is supposed to supply a sup- 
plementary gate, which leads to the lowest 
portions of the mold, with the view of well 
covering such parts before the iron begins to 
drop down from the upper gates. 

Very much of the trouble attending this 
method of pouring arises from the inade- 
quate runner space provided ; it is very im 
portant that all runners for this purpose 
should be capacious, and no effort should be 
spared to effect that object ; the fewer the 
points which must be watched during the 
operation of pouring, the easier and safer 
will it be to conduct such operations. 

The main runner, shown at F, Fig. 1, 
supposed to be about 14 feet inside diameter, 
and if made 18 inches wide by 2 feet deep 
would hold about 20 tons; the margin of 
safety in such a runner as this is very large, 
and that is what it should be for a casting of 


18 


such magnitude. 

I have shown at Fig. 2 the correct form of 
runner best that is to be 
bored, and which must, for obvious reasons, 
be dropped from the top. It will be seen 
that a steep grade towards the inside is given 
at the bottom; this gives instant motion to 
the molten iron towards the runners, cover 
ing them at once, and thus preventing any 
possibility of their ‘‘ drawing air.” 

Runners, spouts, and pouring basins, for 
these occasions, should be prepared in dry 
sand or loam, if absolute safety and clean 
work Figs. 3, 4 and 5 are 
plan and elevations of the requisite parts 
for constructing a box in which to form the 
basins, as seen at Gand H, Fig. 1. The end 
furthest from the ladle can be made open, as 
shown at Fig. 5; by so doing it becomes 
easy to make a connection with any other 
system of running, which circumstances may 


suited for work 


is aimed for. 


necessitate. 

The dam seen at (, Fig. 1, is supposed to 
be 8 feet 3 inches diameter and 4 feet deep, 
inside measurement, and will hold 48 tons, 
as before stated. It is provided with a shut- 
ter and lever for controlling the flow of iron, 
as seen, but in order that a better under- 
standing of how to construct such a dam 
may be arrived at, | have shown the same 
in plan and sectional elevation at Fig. 6. 

For ordinary occasions, smaller dams can 
be more temporarily constructed and made 
up with old sand, if extra care be taken to 
prevent the bottom from being cut with the 
first iron, but for larger jobs, and especially 
for such a one as we now have under con- 
sideration, a strong casing of boiler plates 
bolted together, as seen at A, must be pro 
vided, inside of which the 
formed by building loose bricks below until 
the 


dam must be 


course which forms the bottom is 


reached, when it is advisable to set these | 


closer together on a bed of loam ; this will 
prevent any tendency to leakage. 


The shutter shown at B, Fig. 6, may, by 


MOISTURE IN STEAM—DETERMINATIONS BY THROTTLING CALORIMETER. 


Discharging at atmospheric pressure. 
' 


Formula: Per cent. of moisture 


H — 1146.6 — 48 ( 7. 212°) 

















L 
GAUGE PRESSURES. 
Degrees . ee : 10 20 20 10 50 60 “0 “5 80 85 90 95 
Per CENT. OF MOISTURE IN STEAM. 
( 0.51 0.90 1.54 | 2.06 2.50 290 | 3.24 3.56 | 3.71 | 3.86 399 4.13 4 26 
10 0.01 039 1.02; 1.54 1 97 | 2.36 | 271 | 8.02 | 8.17 | 3 8 845 8.58 3.71 
20) 51} 102 1.45 | 1.83 | 2.17 | 248 | 2.63 | 277 | 2.90 308 3.16 
30 ih Ken 0 50 92 1.30 | 1 64/| 194); 2.09 | 223 | 235 249 2 61 
4()' 39 7? | 110) 1.40] 15 / 1.69) 180) 1.94 2.07 
50 | 24 57 8? | 1.01 | 1.15 | 1.2% | 1.40 1.52 
tO ‘ } 03 83 47 60 72 85 97 
70 - ; 06 17 Bl 43 
Difference per degree. |.0503 .0507 .0515 | 0521 .0526 .0531) 0535) .0589) 0541 05420544. 0516 .0547 
GAUGE PRESSURES 
| 
Degrees of Superheating 199 105 110 120 130 | 140 150 | 160 170 180 | 190 200 250 
wiz". ‘ 
Per CENT. OF MOISTURE IN STE.M 
0° 439’ 4.51) 4.63 5 29 | 5.49 | 5.68 | 5.87 | 6 05 | 6.22 | 6.39 7.16 
10° 3.84 3.96) 4.08 4 73 4.93 | 5.12 | 5.301548 5.65 | 5.82 6 58 
20° 3.29' 3.40, 3 52 4.17 1 37 456 4 74 4.91 | 5.08 | 5.25; 6 00 
30° 2 74, 285) 2.97 3 61 | 3.80 | 3.939 | 4.17 | 4.34 | 4 51 | 4 67; 5.41 
10 2.19) 2.50] 2.42 3.05 | 3 24 | 8.43 | 3.61 | 83.78 | 3 94 | 4.10 4.83 
50 1.64, 1.76) 1.87 2.49 2.68 | 2.87 | 3 04 | 3 21 | 3.37 | 3.58 4.2% 
60° 1.09) 1.21] 1.32 1.98 2 12 | 2.30 | 2.48 | 2 64 | 2.80 | 2-96 3.67 
wwe 55 66 V7 1.38 156 | 1.74 | 191 | 2.07 | 2.23 | 2-88 3 09 
80 00, 11 22 82 1 00 | 1.18 | 1.34 | 1.50 | 1.66 | 1-81 2.51 
40 26 14 61 78 | 941] 1.09 | 1.24 1.93 
100° 05 21 37 52 67 134 
110° 10 .7%6 
Difference per degree. 0549).0550 0551 |.0554 |.0556 .0559 .0561 .0564 0566 |.0563 | O570 .0°72 .0581 
(For Explanation of Table see page 3.) 
some, be thought too elaborate for such a|those commonly used, and for this reason 


purpose, but if they will call to mind the 
numerous errors Which have been made for 
want of a reliable shutter, they will hesitate 
before venturing an adverse criticism. 

As seen, the shutter is a circular cast-plate 
with strengthening ribs across; these ribs 
also serve to hold the fire-bricks which 
be built between them. The lugs shown at 
C connect with the lever used for raising and 
lowering the shutter. The of this 
arrangement are shown in plan and elevation 


must 


details 
at Fig. 7; the line at A representing the top 
of the dam, B the fixing (secured to the tank) 
which supports the lever C, and ) the lugs 
which correspond to those seen at C, Fig. 6. 

It is intended that the shutter shall be set 
in position with the 6inch plug VD, set be 
hind when the wall is built, and if proper 
provision is made it can be taken out (to 
facilitate drying) after the wall has been 
loamed over. When the 
built around in the manner described, there 
remains little to be done in the way of fitting; 
after it has been bricked and the 
inside, let it be thoroughly dried and_ set 


shutter has been 


loamed on 


back in its original position. 
The round side being clean, there is very 
little friction, consequently it answers readily 


assistant to regulate the stream at will. 

By an arrangement, such as 
above, the hole may be made very large with 
safety ; this, of course, leaves nothing to 
chance, as any degree of sp.ed, in pouring, 
may be obtained by simply raising or lower- 
ing the shutter. 

It is needless to say that all such dams as 
these must be thoroughly dried, and as near 
red-hot as possible when the first tap is made 
into them. As the 


made, it is well to cover the surface of 


been 
the 


soon as tap has 
iron with charcoal, the pieces of which are 
fill 
interstices with a finer sort, taking care that 
As an extra 
tion, cover the whole dam over the top with 


from 2 to 3 inches diameter, then 


no open spots are left. precau- 


sheet-iron plates; by this means the iron 
can be kept in a good fluid condition for a 
very long time, providing it was hot 
the start. 

It will be noticed that the top of the run 
ner is 2 fcet above the floor; this, of course, 


means that the bottom of the dam must be 
that level as will 


gradual and easy descent in the direction of 


as much above allow a 
the runner; also, if the great advantage of 
having the cupolas tapped directly into the 
their 
slightly higher than the top of the dam, as 


dam be desired, bottoms must be 


seen at Fig. 1. 





the | 





it is well to notice some of the chief points 
which go towards making a good ladle. 

Figs. 8 and 9 are plan and elevation of a 
16-ton ladle, which, when lined with brick 
and covered with a thin daubing of loam, 
must measure 54 inches diameter and 56 
inches deep. 


The gearing is preferably arranged so 


that the operator may stand on the side 
whilst he turns the ladle. Two very bad 
features in many geared ladles are cor 


rected in the one shown ; usually the bear 
ing at A, Fig. 8, is too short, in consequence 
of which, both shaft 


stroyed in quick time; this one is 12 inches 


bearing and are de- 
long. 

The other common error is to make the 
worm-wheel #& too small in diameter: this 
makes it very hard to work, besides causing 
greater wear and tear on the rest of the ma- 
chine ; the worm wheel for this ladle is 8 
By all means let all 
the parts of a geared ladle be 


feet 6 inches diameter, 
machined in 
the best way; it is a mistake to think that 
anything else will do, 

The shell is made of inch boiler plate, 


| with a bottom 4 inch thick, and the dimen- 


to the pressure of the lever, and enables the | 


sions of the principal parts are as follows: 
Lifting eye (C) 9 inches by 4 inches, made 


| from 3 inch round steel ; beam (2) 10 inches 


described 


| 


deep in the middle, 24 inches thick ; slings 
(EB Ff) 23 


S inches by 3 inches ; 


inches diameter ; middle band (@) 
shafts on band (/7) 4 
upper aud lower 
(1 J) 6 inches by 14 inches; bottom bands 
(A) 6 inches by 14 inches ; 
each other underneath, as shown by broken 
lines in Fig. 8, and extend upwards to the 
middle band, resting thereon by a toe pro 


inches diameter ; bands 


these latter cross 


vided for the purpose, being further secured 
thereto by bolts, as seen at 1, Fig. 9. 

This form of lifting eye works more ad- 
Vantageously than any other; it is always in 


| aa. . . 
| position for use, and the oval shape favors 
}rapid handling, and is not as liable to fract- 


) Cape 


from | 





for this occasion are somewhat larger than ladles 


ure as round eyes are, 
the 
this saves the bottom from 


Be sure that 4-inch 


holes are drilled on bottom for the es- 


of 
raising when there is moisture lurking there. 


steam ; 


The style of lip shown at Wis to be recom- 
mended, on account of the favorable stream 
It 


well Known that if the pouring is to be rapid 


which is formed by it when pouring. is 
from the start, most ladles at the beginning 
deliver the iron in a wide sheet, making it 
this 
form of lip controls the stream by prevent- 


necessary to construct very wide basins ; 


ing the spreading spoken of, and makes the 
operation of pouring much more pleasant. 
It may be well to state just here that this 


The crane ladles which would be required | style of ladle is the best for all sizes of crane 


; all the difference to be made is to 


suit the strength tothe capacity. I hay 
decided objection to all crane ladles that «re 
not geared, for they are not only danger js 
tools to work with, but they invariabl, 
quire about 100 per cent. more help to 1 
age them. 

It is wise to put a brick lining into 4) 
ladles down to 8 tons, below which capacity 
the bottom can be safely made by la) g 
first, about one inch of fine cinders, (yy 
which let two inches of soft silica sani 
spread very evenly, and then rammed d 
hard ; such a bottom as this will never 
if the holes are kept open and the sand je 
thoroughly dried before using; an ey.y 
daubing of one inch will suffice on the si 

The following table gives the dimensi: 
inside 25 pou 
to 16 tons capacity, and will be found u 
ful to all who do not care to make the neces 
sary calculations. It will be well to noti: 
that all the ladles are supposed to be straig 
ones, after the manner shown in the engra 


ings. 


the lining, of ladles from 


CAPACITY. DIAMETER. | DEPTH 
| 
Me POR. 36 ps saccies 54 Inches. | 56 Inches 
Mee Go “axe ocr ; 52 - | 53 on 
(re? eee 49 = | 50 by 
TL Pee bee coer eo | sage acs 
8 dae oeerealelaiy 43 oa 44 
6 39 2 40 
ae 34 | 3 “ 
3 31 82 . 
: eae errr 27 ‘ 28 
pe mera are 2446‘ | 2 : 
1 22 y 22 : 
Ware, rigastats 20 : 20 ” 
| rcs 17 5 17 
RM tit nea cNes 1346 3% ‘ 
300 Pounds...... 11% * 11% 
RE eee: 1034 11 
200 10 10% * 
150 By AEN agri 9 ef 9% “ 
100 6 8 ‘ 816 
75 nay © I eaipatte ciate 7 jhe si 
50 ee Wenig aes 64 * 6% * 
35 “ 5% 6 ‘ 
25 ty 5 5g‘ 


It will be natural to suppose that the ladlcs 
D and EL, Fig. 1, have to be filled by means 
other than those we have spoken of ; such 
means may be One, or perhaps two cupolas 
in addition to the ones mentioned. 

The correct time to start the several fur. 
naces is an important matter, and should bi 
figured out as closely as possible ; this can 
always be done with a measurable degree of 
certainty if the reverberatory furnace has 
been used previously, but should the latter 
be a new furnace, great care and judgment 
must be exercised to ascertain about how 
long it will take the 20 tons to melt; this 
done, the cupolas must be started at just 
such times as will bring about as even 4 
finish as possible. 

And now supposing that the dam is full, 
the two ladles filled and in position, and al! 
the iron melted in the reverberatory furnac: 
place a reliable man at the lever who will }: 
ready to obey orders, and have all the tools 
ready for opening the tap hole at the r 
verberatory, prove refractor 
which will certainly not be the 
instructions previously given for 


should it 
case if the 
making up 
the tap hole have been strictly followed ou! 

Let ladle first fill thi 
bottom, and continue to pour until all is out 
immediately after the first ladle is started, 
open dam and furnace simultaneously, until 
the runner is about half full, when the dam 
may be checked, and allow the reverberator\ 
to runclean out; but should it be found that 
the furnace is insufficient 
to keep up the requisite amount of head 
pressure, the dam can be kept open sul! 


D commence to 


the stream from 


cient to effect this object, gradually incre: 
ing the speed at the dam as the stream 
slackens at the furnace, until when all t! 
iron of the latter the dam may 
emptied, and ladle D allowed to finish t! 
cast. 

The important object gained by distribu'- 
ing the iron as above described is, that th 


out { 


IS 


furnace, dam, and one of the ladles are su 
of being cleaned out, thus leaving but oi: 
the mold can then | 
filled to a nicety, without leaving too mu 
iron in the runner. 

Any surplus in the ladie can be used f 
other molds which may have been purpose! 


stream to attend to ; 


made for the occasion. 
As it 1s barely possible to maintain tl 





legitimate head pressure up to the last with- 
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out leaving considerable iron in the runner, 
and as the runner in this case is unavoidably 
bulky, provision must be made for letting 
off the same into pig beds, formed in the 
imniediate vicinity of the mold, as seen at J, 
Fig. 1. This at once cénverts what would 
otherwise have been an ugly piece of scrap 
to deal with, into very desirable pig-iron, 
which may be broken into smaller pieces 
whilst hot. 
a 


LETTERS FROM PRACTICAL MEN, 


Truing Emery Wheels—Friction Cones 
—Boring Bar Cutters, 
Editor American Machinist : 
in your issue of April 2ist, ‘‘ Repairs” 
speaks of using a ‘‘stub end” of an old 
course emery wheel for truing up another 
I have seen it done quite fre- 


finer wheel. 
quently with fair success in some cases, the 
most successful being on the edging wheel 
ina brass foundry, but on the wheel in the 
tool grinder it was not a howling success, 
the main difficulty being that it glazed the 
wheel badly, much worse than the pipe did. 
Now the pipe method is not my favorite ; 
these spur wheel arrangements give much 
better satisfaction, and I know of one emery 
wheel factory where they are used in prefer- 
ence to the diamond. This factory (and 
they make some fine wheels, too,) also uses 
the screw truing device, such as we often 
see used on grindstones, and they seem to do 
good work, and last a good while, too. 

I should like to ask those who have had 
considerable experience with the diamond, 
whether they find it advantageous to run the 
wheels at a much slower speed than is used 
for grinding, or whether they true the wheels 
at the ordinary high speed. 


“Steam Feed” speaks of friction cones, 
both straight and taper, and I think he is the 
man I have been looking for. Have made 
several inquiries about a friction device for 
transmitting a small power at a right angle 
(or other angle), but none of the shafting 
men with whom I have spoken seemed to 
know much about it. I should like to have 

Steam Feed” or any one else give me some 
information concerning these paper friction 
cones, 

We had a tenant in the next building who 
wanted about three horse-power, and neither 
of us wanted a hole in the wall large enough 
for the belt to run through. 
inquiries as to frictions, etc., for transmit- 
ting it direct from the main line shaft 
shaft running through the wall, but could 
find nothing of the kind around. 

Time was an object, and so we had to 


So we made 


to a 


resort to a quarter-twist belt device, and run 
a shaft through the wall at some distance 
from the main shaft (an upright) and then 
belt back on the other side of the wall. Per 
sonally, I should have preferred bevel gears 
for the small amount of power, for it isa 
positive drive, and the noise need not be an 
objection if they are put up in good shape, 
but the belt won the day. What 
these friction cones (of paper or other ma 
terial) transmitting, and are they giving good 
satisfaction? 


powers are 


The idea seems to prevail in all, or nearly 
all the boring bars that we see illustrated, 
that there must be some fine centering de 
Vice in order to have the cutters go in place 
correctly. Now, of course, it is necessary to 


lave the cutters go in place alike every 


ime, but is there any need of the guiding 
n or center being in the center of the bar, 
being made so costly as we usually see it’ 
| think not. 
In the issue of April 7th, ‘J. R.” gives a 
imple of what may be termed a regulation 
yle of fastening the cutter. There have 
en several similar styles shown in mechan- 
il journals lately, and to me they bear the 
iprint of a too expensive construction. 
hy is it necessary to have the centering 
evice in the center of the cutter? The only 
ced of exactness in this respect is where it 
the 
n the bar, capable of being put in and used 
ither side up. 


necessary to have cutter reversible 


3ut what is the use of this ? 
By just marking the cutter in some way, 





simply pricking with a center punch, or 
using 
spot” after hardening and tempering it, 
will always show the right side of the cutter, 


letters or numbers, or grinding a 


“é 


and a corresponding mark on the bar makes 
putting the cutter in wrong, a matter of 
pure, unadulterated carelessness. | 

I have made and used boring bars in| 
which this mode of fastening (fastening the | 
cutter in place after putting the bar through 
the work) was necessary, for a number of 
years—nine, I think—and have never made 
one of the precise kind as yet, nor see any 
necessity for so doing, at least on our kind | 
of work. If there is a place where the work 
demands it, I should like very much to see 
the work. 

We have had no trouble whatever with the | 


in wrong, and spoiling | 


cutters being put 
work as a consequence ; it simply requires 
the operator to look at the cutter before 
putting it in place, and the time that this 
occupies does not count very much in a day’s 
work. In Fig. 1 is a style of bar we use 
quite frequently, and one which has given 
entire satisfaction on the larger sizes of work; 
on the small work it does not pay, nor is 
there room for the nut, as shown. 

This is very similar to the bar shown by 
“J. R.,” excepting the centering device. 

This, as will be very readily seen, is merely a 
pin driven through the bar at the end of the 
slot, so that half of the pin will project from 
the bar into the slot, and thus form a center 
for the corresponding notch shown in the 


AX 





Fig. 1. 











Fig. 3. 





BorinG BAR Curtrers. 
cutter. These notches are usually filed into 
the cutters with a square file, care being 
taken to round the bottoms of the notch to 
avoid a sharp corner for a crack to start from 
in hardening. 





A round file can also be used to advantage, 
care being taken that the notch is not deep 
enough to throw the cutter against the flat 
face of the slot before striking the pin, as 
this would allow a side motion depending 
upon the depth of the notch. 

The nut screws up (by a hex.) from be 
hind, and holds the the 
manner as the bar shown by ‘J. 


cutter in 


Fig. 2 another style of bar is shown, which 


| 


| 
| 
| 
| 
| 


same | 


R.” In| 


also gives good satisfaction, and is used more 


cutters are not often 
the turret 


heavy work might loosen the key; this could, 


for bars in which the 


removed, as the jar of lathe on 
of course, be 
instance, by having a small clip for holding 
the key, or by the use of a spring. In 
bar the centering pin in the bar is shown 


obviated in several ways; for | 


this | 


purposely very much to one side, mercly to | 


show that, with a good holding device be 
hind the cutter, as a well-fitted key (the nut, 
as shown in Fig. 1, would hold it equally as 
well) the cutter will go into the same place 
every time, 

It is possible ordinarily to drill this center- 


}and most economical 


we combine other methods, but the samples 
will give a good general idea of them all 
In the last tigure (3) it will be seen that 
front centeriog is done by a projection of 
the bar itself; this is left when the slot is | 
being mortised, and, like the pin, need not 
be in the exact center to do its work in good 


shape. The taper pin for holding the cutter 


in place as in Fig 38, will prove a very sim- | 


ple device when the work is small, or when 
the changes are to be made in a hurry, and 


by arranging the bar so that the head (or | 
| larger end) of the pin is on the top, the jar 


” rather than 
Some of the readers may know what 


will teud to work the pin ‘‘in 
out, 
disastrous effects follow the loosening of the 
cutter during the operation, and know why 
it is so desirable to avoid it if possible. 
the the 
they are to cut, and this seems necessary 


arrows on bars indicate direction 


many times, but, when possible, I. prefer to 
have the key or other fastening device in 
‘* front” instead of behind the cutter. 


When this can be done, the key and the | 


work are both tending to hold the cutter on 
the centering device, whatever that may be, 
while in the manner shown, the work tends 
to counteract the effect of the fastening, and 
force the cutter away from the centering. 

Cutters that 
bars frequently are very often merely pinned 
in place ; 
as well as advantages. 

Where the pin draws the cutter against 


this, however, has some objections 


the back of the slot, the cutter is sometimes 
fractured by the pressure, especially when 
the cutter does not bear directly back of the 
pin, but at two points toward the edge of 
the bar. Where it 
as mentioned, two pins are required to hold it 


does not draw the cutter 


steadily, or else the cutter must be a snug fit 
in the slot to preventa swinging motion when 
ina cut. 

To these we must add the tendency of steel 
to crack in hardening, when it has a hole 
through it, so that it is advisable to avoid 
the holes where convenient. 

FRED HERBERT COLVIN. 
Fe en, 
U.S. Cruiser * Columbia.” 
The United States cruiser ‘‘ Columbia,” 
known throughout her construction as the 
‘** Pirate,” was successfully launched from the 
yards of Messrs. William Cramp & Sons, 


Philadelphia, Pa., on the 26th ult. She is 


the first triple-sscrew warship built for the | 


U. S. Navy, designed for a very fast speed, 
and in this respect she is expected to be su 
perior to any of the ocean greyhounds ; in 
fact, there is every reason to believe that she 
will be the fastest ship afloat. 
ler occupies the usual position as in ordinary 


One propel- 


| single-screw vessels, the other two are placed 


at the sides of the vessels, about 7 feet 3 inch- 
their 
the central one, 


about 2 
Each 


by a separate engine, 


es forward of, aud centers 
feet 
propeller is driven 


of the triple-expansion, vertical 


above that of 


These are 
inverted cylinder type. 


The cylinders are 42, 59, 92 inches diameter, | 


and The estimated indi 


cated horse-power is 21,000, and the guar- 


12 inches stroke. 


anteed speed of vessel is 21 knots; for each 
} knot above this the builders are to receive 
$50,000. 
water-tight 


a premium of Each engine is 


placed in a separate compart- 
ment, and is complete in every respect, so 
that the vessel may be propelled at a slow 
speed by the center propeller alone, by the 
two outer ones at a medium speed, and by 


| the three propellers when the highest rate of 


speed is required, This arrangement allows 
the machinery to be worked at’ its maximum 


number of revolutions 


at all rates of the vessel’s speed, Each engine 


ing hole (for the pin to be driven into) very | 


near the center, but exactness is not required, 
as this will show, in case the drill should run 
out as much as shown, the bar would still be 
available for use, 


Fig. 3 shows still another form that we 
use to considerable extent, especially for 
small bars, and combinations of all three 


For 


use a pin for the front centering, and also a 


styles is also much used, instance, we 


pin to drive in behind the cutter (as shown 
in Fig. 3) to fasten and hold it to place, or 


has a separate surface condenser with a cool 
ing surface of 9,474 square feet. The con- 


densers for the auxiliaries are furnished by 


the Wheeler Condenser and Engineering 
Co, of New York. The air-pumps, as well 


as all the pumps throughout the vessel, are 
furnished by the George F, Blake Manu 
facturing Co, of New York, The air-pumps 
are of the independent vertical double cyl 
inder type, one being placed in each engine 
room, and each is capable of taking care of 


7,000 H. P. The fire and bilge pumps and 


the | 


1m | 
rhe 


have to be removed from the | 


boiler-feed pumps are of the vertical duplex 
pattern of the latest design. 

Steam is furnished by eight double-ended 
boilers, six of which are 15 feet 6 inches out- 
side diameter ; total length, 21 feet 3 inches. 
Each contains eight corrugated furnaces 3 
Grate 
ineach, 175.5 square feet; heating surface, 


feet 3 inches inside diameter. surface 
5,932.4 square feet; ratio of heating to grate 
surface, 83.8. The other two boilers are 11 
feet 8 inches diameter, 18 feet 84 inches long. 
Each contains four corrugated furnaces 3 feet 
6 inches diameter; grate surface, 84 square 
feet; heating surface, 2,870.2 square feet; ratio 
| of heating to grate surface, 34.2. There are 
| also two auxiliary single-ended boilers 10 feet 
|mean diameter, 8 feet 6 inches long; each 
containing two corrugated flues 2 feet 9 inches 
inside 968.66 
square feet; grate surface, 32 square feet ; 
ratio of heating to grate surface, 30.3. The 
length of the vessel is 412 feet; breadth, 58 
feet; mean draught, 24 feet; displacement, 


7,475 tons. 


diameter; heating surface, 





| The main battery consists of one 8-inch 
| breech loading rifle, two 6-inch B. L. R., 
jand eight 4-inch B. L. R. The secondary 
| battery consists of two 6-pounders and four 
| 1-pounders, 

| The general structural design is that of a 
| protected cruiser, the magazines, engine 
| rooms, boilers and steering gear being pro- 
tected by an armor deck running fore and 
art. it 
slopes and 24 inches elsewhere. 


4 inches on the 
The top of 
the beams of the protective deck at the ships’ 
is 4 feet 
and the center of the beams generally 1 foot 


has a thickness of 


side 6 inches below the load line, 


above the load line. 


The accommodations for officers and crew 
are excellent. Especial attention has been 
paid to the ventilation of the living spaces, 
and incandescent electric lighting will be used 
exclusively. 

The coal capacity of the vessel is large, 
sufficient for an endurance of 109 days at a 
speed of 10 knots. In many respects the 
cruiser will resemble a peaceful transatlantic 
liner, but should there ever be a necessity to 
overhaul and destroy an enemy's merchant- 
man she will undoubtedly give a good ae- 
count of herself and come up fully to the ex- 
pectations of her designers. 

The building of this cruiser, designated 
No, 12, was authorized by Con- 
gress, July 80, 1890. The hull was designed 
under the supervision of Chief Constructor 
of the Navy T. D. Wilson; the machinery 
was designed by the Bureau of Steam En- 
ginecring, under the direction of Commodore 
George W. Melville, Engineer-in-Chief U. 
S..N., Chief of Bureau. The contract was 
awarded to the William Cramp & Sons Ship 
Philadel- 
phia, on November 19, 1890, and according 
l to the the vessel 
should be handed over to the Government, 


an act of 





and Engine Building Company, 


the terms of agreement 
| . 

)completed, as far as the contractors are con 
} cerned, May 19, 1898. The contract price for 
| hull and machinery is $2,725,000. 


—— 
The dentists of New York State have, it 


seems, a very strong trade union, and have a 


law which prevents any one not a member 
A barber ex- 
tracted a loose tooth for a woman a few days 
It turned out that the 
woman was in the employ of the State Den- 
tal Society as a spy, and the result was that 
the barber was arrested and fined $50 for il- 
legally practicing dentistry. Any mechanic 
who has ever sat in a dentist’s 
that little 
chanics, and he also knows that it takes him 


from working at the business. 


ago upon her request. 


chair knows 
dentists are more than good me 
several days if not a week to earn enough 
money to pay a dentist’s bill for a few hours’ 
work. It is in the 
employ dentists that they should be 
competent, but so is it with those who em 


interest of those who 
must 


ploy plumbers, engineers and other mechan- 


ICs, 





-—-- 

The clerks in the dry goods stores in New 
York object to the hours that keep them at 
work until nine or ten o’clock at night. They 
have pretty good reason to complain, but in 
the way business isdone at present it is hard 
to see a way to remedy their trouble. 
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Some New Lathes. 


We have before alluded to the fact that 
the recent development of our navy and 
coast defenses is exerting a great influence 
upon our machinery and tools for handling 
heavy work, and in nothing has this influence 
been more marked than in the case of lathes. 
Anexample of this is illustrated in our issue of 
May 26, showing several quite radical and 
very interesting departures from the usual 
practice in large lathe construction. Our il 
lustrated description alluded to above gives 
all the special features of this—the most re- 
markable lathe 
but it may be worth while to call particular 
attention to the principal points in which 
this lathe form, 
especially as it seems probable that it is to 


many respects ever built, 


departs from the usual 
exert an important influence in the future de 
velopment of heavy lathes. abroad as well as 
at home. 

Commencing with the bed, it will be re 
membered that its main portion consists of 
three longitudinal members instead of two; 
the head-stock being wide enough to cover 
all of these, while the C-shaped rests in which 
the gun is held, together with the foot-stock, 
are supported upon the rear and middle 
members only, the bolts securing them being 
placed at such an angle as to draw them for- 
ward against an inclined surface, which thus 
insures their being always in line. 

Upon the front and middle members of the 
bed rest the carriages, the surface of the 
middle member upon which they slide being 
in front of that to which the rests and foot 
stock are secured, so that the carriages may 
freely pass either the foot-stock or rests and 
be free to move to any part of the work 
without hindrance or interference. 

Another notable departure is fouad in the 
arrangement for imparting motion to the car 
which screw 
placed relatively very near the point of great 


riages, for purpose a fixed 


est resistance is used; motion being derived 
from this by means of nuts or internally 
threaded collars having spur gear teeth cut 
upon their outside surfaces, these nuts being 
carriages and revolved 
fixed to the 
front of each carriage and deriving its motion 


supported upon the 
through a system of gearing 
from a square shaft running through the bed 
parallel to the fixed screw. The change 
gears are thus placed upon the front of each 
follows that the carriages 
may be feeding in the same or in opposite 
directions at the same or at entirely different 
speeds ; or one may be turning with auto 
matic longitudinal feed while the other is 
used for cutting screws, and yet they are 
This con- 
struction prevents the use of an open nut, but 


carriage and it 


both moved from the same screw. 
the necessity for this is avoided by deriving a 
rapid trayersing movement from a second 
square shaft, which, through suitable gear- 
ing, revolves the same nuts at a proper rate 
for moving thezcarriages rapidly. 
Another very bright idea is found in the 
bench: the 


rests besides the 


boring bar being supported 
three 
rotated. 


move during the boring, 


head by which it is 
The rest nearest the gun does not 
but the head which 
is at the rear moves forward at the same rate 
as the bar. The two rests between these 
move at different proportion 
that the four points of support for the bar 
are always equi distant from each other, this 


rates in such 


being accomplished by means of gearing of 
varying ratios engaging with rack teeth cut 
upon the bed or bench upon which these rests 
slide. 

There main 
features in which this lathe differs from pre 


are others, but these are the 


ceding ones, and which mark it as a cistinet 
advance in lathe construction—a fact which 
is recognized by machine tool men all over 
the world, many foreign engineers and 
mechanics having examined the lathe during 
its construction at the shops of Wm. Sellers 
& Co., and since it has been set up at 
Washington. 

With some of the earlier gun lathes built 
here the plan followed was to obtain draw 
ings of foreign lathes and construct mainly 
from them ; it is very gratifying to find that, 
in the case of the largest and most important 


lathe, American designs were found to be 


superior to anything yet produced, and that 
in this lathe and some smaller ones thcre are 
features that seem likely to become standard 
and to be considered indispensable in any 
first-class gun lathe, whether in Europe or in 
this country. 

To any one who has ever handled a lathe 
it is certainly a great privilege to witness the 
manipulation of this monster, which, not only 
for its immense size and weight, but for its 
completeness, convenience, ease of handling, 
power, strength and attractive appearance is 
remarkable, and a credit to its builders and 
to the country. 

Some of the smaller lathes of the same de- 
sign were built at the shops of Bement, Miles 
& Co., 
collaboration of the two 


and the design is the result of the 
establishments 
named, 


In smaller lathes intended for general 
work some notable changes in design are also 
taking place; one of 
novel arrangement of feed gearing, being il- 
lustrated have in 
course of preparation illustrated articles de- 


these, having a very 


in this issue, while we 
scriptive of other lathes which depart in es- 
sential particulars from the 
type. 


time-honored 


ee 


The Mechanical Engineering Teachers’ 
Association. 


We have received a copy of the Proceed- 
ings of the First Annual Meeting of the Me- 
chanical Engineering Teachers’ Association, 
held at Columbus, Ohio, with an announce- 
ment that the second meeting will be held at 
Rochester, N. Y., August 18, 
which will make it coincide in time and 
place with the meeting of the American 
Association for the Advancement of Science. 


beginning 


Amongst the subjects to be discussed are : 

What subjects should be included in the 
mechanical laboratory; how much _ practice 
with the object of mechanical and manual 
training ? 

How much fioe mechanical practice, such 
as scraping of surface plates, grinding of 
standards, etc. ? 

Should the construction of 
manufacture be 
laboratory ? 

What testing should be attempted ? 

Should any part of the laboratory practice 
be classified as shop work, 


articles of 


attempted at the school 


and so named 
unless articles are made for sale ” 

Should anything be introduced that should 
be called ‘* shop work ?” 

Should that portion of the laboratory em- 
bracing the manual element be classified 
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‘shop, school shop,” ‘‘ work shop,” etc., 
or elementary mechanical laboratory ? 

Should the more advanced portion, embrac- 
ing testing of various kinds, be classified in 
such way as advanced mechanical laboratory, 
testing laboratory, etc. ? 

To show that there may be some differ- 
ence of opinion on these points, we need only 
paper Prof. 8. 
W. Robinson, of Ohio, who has taken a 
part in the organization of the 


new society. 


to quote from a read by 


prominent 


“As to school shops in colleges and uni- 
versities Where something is to be made to 
mistake 
to this that 
higher prisciples, 
It is an injustice to the student who seeks to 
for the 


sell, it is believed that no greater 
can be made than devoting time 
ought to be put upon the 
prepare higher practice of mechani 
cal engineering, to put his time to that which 
amounts to but little 


more than apprentice- 


ship. This training belongs to the trade 
school where the student is to learn to bea 
workman, or at most a foreman or superin- 
tendent of a shop, who is satisfied to follow 
instead of leading iu his practical life, in- 
stead of to a course of mechanical engineer- 
ing. 

‘*No such thing as a shop should be in 
troduced at college to a student to be gradu- 
ated as a mechanical engineer, 
willing to extend his time for that 

‘The practical part of his training should 
of which, 
there may be elementary and ad 
vanced, or higher laboratory, and it 


unless he is 
purpose. 


be got in a mechanical laboratory, 
however, 


is be 





lieved that the proper designation of such a 








place is a laboratory, and not a shop. \ 
have no use for ‘‘shop work” in a schx 
graduating men as mechanical engineers. 
‘In the elementary laboratory a cert: 
set of pieces are to be worked out, preferal 
the same for all studénts, and on the corr 
educational plan of class work, and hence t! 
place is a laboratory, and not a shop.” 
This will be recognized as differing ra 
cally from the opinions held by other tea: 
ers of mechanical engineering, the tender 
seeming to be to get more and more of 
into the course. There will always be th 
who will believe that, whether the shop pra 
during the course of study or 
some other time, a considerable amount 
shop practice will always be one of th 
necessities for the highest degree of succe: 
in mechanical engineering, which any give: 
individual is capable of attaining. This has 
been and is our own belief. 


tice be got 








Maintaining Patent Rights. 

The outcome of an attempt by an Ohi 
manufacturing company to maintain a mo- 
nopoly of the manufacture of cash registering 
machines, may do much to clear up th 
question of how far a company may legally 
and safely go in that direction, since in this 
case the company referred to became so ag 
gressive and vigorous as finally to arouse thx 
united opposition of its competitors, who, it 
seems, have determined to test the matter 
fully. 

The Ohio concern was, we believe, the first 
to bring these machines prominently into no- 
tice, and upon the attempt of others to make 
and sell machines, even though they differed 
radically, there was a most vigorous fight, 
both in the commercial field and in the 
courts, the claim being made that, being the 
first in the field, having spent thousands of 
dollars in advertising and educating people 
up to the use of such machines, they pro 
posed to supply the demand, and that fact 
might as well be thoroughly understood. 
And they took care that it was understood, 
especially by those whom they thought might 
otherwise be induced to take an interest in 
any company organized to manufacture or 
sell a new machine, all such persons being 
pretty sure to see a circular or a newspaper 
interview in which the position of the old 
company on this point was candidly stated, 
the statement being often accompanied by 
some very suggestive figures as to the amount 
of capital available for uce in ‘‘ maintaining 
our rights.” Individual purchasers of other 
machines or those who might be thinking of 
purchasing them, were given to understand 
that trouble was in store for them, and in 
one case at least a man was posted in front 
of the door of a competitor to note addresses 
He was arrested, and 
by the court warned not to repeat the act. 

The result of all this has been to bring 
about concerted action in the courts, and the 
outcome will be watched with interest. 


of parcels going out. 


In this connection it may be interesting to 
note that a bill has been introduced in Con 
gress, Which is intended to do away with the 
possibility of bringing any action against the 
innocent purchaser or user of a patented de- 
vice, and confining the field of action to the 
manufacturer and vender. At last accounts 
the bill had a good prospect of passing, and 
we cannot see but that such a bill would be 
justice, though we think 
that when it is shown that a manufacturer or 
vender has knowingly infringed he should 
be held responsible for all damages resulting 
from the infringement. At the same time 
there are other directions in which inventors 
could justly be more thoroughly protected 
than they are now. 


in the interest of 


ae -<-o——————— 

A daily 
though it 
that : 

‘© A new combi ation washer and nut lock 
for railroad use has recently proved itself 
very useful. The nut can be released or 
tightened up witb the greatest ease, and the 
washer can be rinsed frequently.” 

It is, of course, of the utmost importance 
that the washers used with lock nuts should 


paper announces, as 
were an important piece of news, 


gravely 
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be arranged so that they can be rinsed fre- 
quently. The writer or ‘‘ condenser ” of that 
item knew, of course, that the duty of a 
washer was to wash things that needed wash- 
ing (probably in this case Pullman towels 
aud pillow-cases), and dn order to do this 
work effectually it must, of course, be rinsed 


ou occasionally to remove sediment and 
keep it in good working condition. Here- 
after, we hope no inventor of a Jock nut and 


washer will think of trying to impose upon 
ihe public with a washer which cannot be 
rinsed as often as necessary. 





: S Ay) 


pou 


Questions of pure interest relating to wilteie i dis 
cussed in our columns will receive attention in thia 
department. The writer's name and address should 
always accompany the question. Neither correct initial 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet. 








(323) G. G. F., Allegheny, Pa., writes: 
Please answer the following questions 


through your columns. What number of 
shots have been fired from a Gatling gun in 
one minute? When and by whom was the 
test made? A.—We have no record of any 
tests of this kind. It is claimed that a con- 
tinuous firing can be kept up at a rate of 800 
to 1,000 shots per minute. 


(324) F. K., ——. Wis., writes: I wish to 
know where I could procure a temper scale, 
which is a series of shades and colors printed 
on paper with the names of the tools whose 
temper is indicated by the color given oppo- 
site to it. A fac-simile of flat polished tool 
steel with colors in order from a light straw 
to ablue. .A.—You will find such a scale in 
the second volume of Appleton’s Cyclopedia 
of Applied Mechanics. We do not know 
whether such scales are printed and sold 
separately. 


(325) C. M., Newark, N. J., writes: Kindly 
vive me the ingredients of a suitable paint 
for a blackboard, and the proportions of the 
same. A.—Give the board a coat of ordi- 
nary black paint that will dry with a gloss ; 
then apply a coat of black paint mixed with 
turpentine instead of oil, which will dry a 
dead black. These you can get mixed ready 
for use in any ordinary paint store. An- 
other way is to use pulverized slate or quartz 
rock moistened to the consistency of a thick 
fluid with silicate of soda, and applied to the 
board with a brush; this will give a good 
imitation of slate, and is said to last a long 
while, 


(326) S. T. W., Baltimore, Md , writes: 
The following question has been brought up: 
A countershaft has two pulleys on it; one is 
24x6 inches, the other 38x6 inches. <A_ belt 
from the main shaft drives the 24x6; the 
other one drives the machine; both pulleys 
ire fastened by set-screws equally tight. Now 
power being applied, which pulley will turn 
on the shaft first? A.—The power trans 
mitted by one pulley is equal to that trans- 
mitted by the other, and since the shaft is of 
the same diameter throughout, the tendency 
to turn on the shaft will be the same for 
both, provided friction is neglected; if this is 
taken into account the small pulley should 
slip first, because it has then more work to 
do. But this may again be changed by the 
sag or tightness of the belts, which we have 
not taken into account. 


(827) R., Chicago, Ill., writes: Kindly an- 
swer through your columns the following 
questions: Lap of valve, Linch; throw of the 
eccentric, 5 inches; travel of valve, 6 inches ; 
lower rocker arm, 10 inches; upper arm, 12 
inches; q's inch lead; stroke of piston, 24 
inches. At what part of the stroke will 
steam be cut off, engine working in full 
year? A.—At2linches 2. How can 1 ob 
tain the lengih of reach rod according to 


A.—Yes. 3. 
of the oil by using kerosene in the boiler ? 
A.—If the oil is carefully used in the cylin- 
ders, the small amount of oil that can pass 
into the boilers should not give any bad 
eff cts. Butif the liberal use of oil cannot 
be avoided we should use an oil separator. 
Kerosene is frequently used with good re 
sults for removing and preventing the forma 
tion of scale. 4, Can you t Il me how to 
make a device to put on the exhaust pipe for 
removing the oil? A.—Tbere are some very 
simple devices made for the purpose, but, so 
far as we know, they are all patented. We 
should certainly not attempt to make one, 
as itis much cheaper to buy one. 5. Will 
the exhaust fed water heater increase the 
back pressure? 4A.—Not to any appreci 
able extent. 


(829) Y., New York, writes: Iam rather 
confused on the following points: If steam 
at 100 pounds above the atmosphere is ad 
mitted into the cylinder, and cut off at .25 
stroke, will not the terminal pressure be 2} 
pounds and the mean effective pressure be 
59.63 pounds ? Or is it proper to add to this 
pressure 15 pounds, and mul-iplying by .25 
giving 28.75 absolute pressure, and = 13.75 
pounds above the atmosphere for the ter- 
minal pressure? 4 —In all computations of 
the steam pressure in a cylinder the absolute 
pressures must be taken. The absolute press 
ure is equal to the sum of pressure as indi 
cated by the steam gauge plus the atmo 
spheric pressure; the latter is usually taken 
for the sake of simplicity at 15 pounds per 
square inch in computations of this kind; 
for very exact computations the atmospheric 
pressure must be determined by the readings 
of the barometer. At or near the sea level 
the average reading is 30 inches, and this in- 








dicated by the gauge. 
found as follows: The ratio of expansion in 
your case is 4; the hyperbolic logarithm of 4 
is 1.886; add 1 to this and thus obtain 2.386; 
multiply this by the absolute steam, 2.386 x 
115 = 274.39; divide this product by the 


. 274.39 oO & 
expansion [ = 68.59 


The mean pressure is 


ratio of pounds 
for the mean pressure in pounds per square 
inch of steam of 115 pounds absolute press 
ure cut off at one-quarter stroke. If now 
the absolute back pressure is 17 pounds, then 
the mean effective pressure will be 68.59 
17 51.59 pounds 


(380) R. T. C., New York, Which 
is the best book of general reference for use 


asks 





shop practice, when the forward end of 
quadrant is lower than the back end?) 4A.— 
Set the reverse lever parallel to the arm on 
the lifting shaft, and then find the length of 
reach rod by measurement. 3. 
tedious and as certain a method of obtaining 
the notches on quadrant for full gear other 
wise than pinching the wheels of an engine 
uround to ascertain the full travel of valve ’ 
A.—We know of no other practical way. 4. 
When will J. G. A. Meyer's book on modern 
locomotive construction be published? .A,— 
In a few weeks. 


(828) Subscriber, Orangeburg, S. C., 
wishes to make a feed water heater, and 
sends us a sketch and descrip.ion of it, which 
need not be repeated bere. He asks: Will 
it work? A.—No. 2. Will most of the 
oil be discharged through the exhaust pipe ? 


Is there a less | 


in the drawing room—one of practical char- 
acter and as free as possible from abstruse 
calculation 7 A.—That depends on the char 
acter of the work done in the drawing room; 


for marine work you should have books 
| treating on that class of work; or for loco 
| motive work, books treating on that and 
} 


kindred subjects; the same remarks apply to 
other branches, Our experience has been that 
a draftsman has not much time to use books 
in the drawing oflice, excepting those which 
contain tables, and concise rules required in 
the engineering profession, for refreshing 
the memory. A draftsman, worthy of the 
name, knows his business, which he has 
learnt by practical experience, close and at- 
tentive study in his well-stocked library at 
home. You must not expect to design ma 





as you would play atune from notes, You 


Can I rectify the bad effects can only learn this profession by 


tion. 
ticle relating to 
in our 
only adapted to study, 
well as 
been studied. 2 
refer have not yet been completed. 


dicates at common temperatures an atmos- the pipe in Fig. 1. Caution: This will be cor 
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pheric pressure of 14.7 pounds per square | rect only when the semi-circle a 4 4 is divided 
inch; this is frequently used in place of 15) into an even number of equal parts. To un 
pounds. If we adopt the latter figure the | derstand what thcse lines mean, assume that 
absolute initial pressure in your case will be | the whole has been fitted upand chalk lines 
100 + 15 = 115 pounds. The absolute) drawn upon the pipe as indicated by the 
terminal pressure will be ‘']5 28 75) dotted lines, then e f in Fig. 1 and e, fy in 
pounds, or 28.75 — 15 13.75 pounds as in- | Fig. 2 will represent one and the same line ; 


chinery from rules given in one or two books | square with the top of boiler; the only differ- 
lines such as @ ¢, 


practice, toil and study, 
Any of the books mentioned in the ar 
‘ What and How to Study” 


years of Jef, ete 
and careful observa- | of 


, are drawn perpendicular to the top 
boiler, and in the construction before us 


they are drawn to a given angle. 





issue of February 19, 1891, are not 
but will also serve 
reference after they have 
The articles to which you 


books of 


(331) R. M., Newark, N. J., writes: The 
following subject is of vital importance to 
me; I have not seen it in your publication, 
to my knowledge. Lam _ putting in a boiler, 
and my employers want a 12 inch wrought 
iron pipe flanged to the boiler in addition to 
manhole and dome, and they want it to lead 
from the boiler at an angle of 45 degrees to 
make a connection, and I do not know how 
to lay it out on the sheef before cutting it ; 
they would not like me to spoil it, as it would 
mean money to them, and may be more to 
me. Please inform me how to lay it out on 
the sheet before cutting. I can lay out a 
dome sheet, but this puzzles me. A.—The 
same principles are involved in laying out 
this pipe asa dome sbeet, and if you can lay 
out the latter you should have no trouble to 
lay out the former. Make a drawing of the 
pipe and top of boiler BB, full size on a 
blackboard, as shown in Fig. 1; the line a ¢ 
must, of course, make the required angle 
with BB. Draw any line « > perpendicular 
to center line of pipe; on @ das a diameter 
equal tothe mean diameter of the pipe draw 
the semi circle a 4 6 and divide it, say into 8 
equal parts; through the points of division 
1, 2,3 ete., draw lines parallel to ae. Draw 
an end view of top of boiler and pipe as 
shown in Fig, 2, and draw the lines as gy ’y, 
b, d,, etc., at the same distance from the 
outside of pipe as that of the dotted lines on 


ghand g, ho will represent another one and 
the same line, and so on; for the sake ot 


clearness we have used similar letters to de 
note the same lines. Now in Fig 2 the lines 
Co Fo, Jo Ay, etc., are seen to terminate in the 


circumference of the 
point f, draw a 


boiler. Through the 

2% horizontal line meeting e / 
in the point f ; again through the point /, 
draw a horizontal line meeting g # in the 


point 4; and so on, thereby obtaining a 
enya of points, which will lie in the curve 
c , Showing the intersection of pipe and 
ae In Fig. 1 we now see the correct 


and these 
its shape to 


length of lines from the plane a 4, 
transferred to the sheet will give 
Which it must be cut: before it is bent. Thus, 
in Fig. 38. which shows one-half the sheet, 
draw the horizontal line a,, 6,, and make its 
length equal tothe semi-circumference a4 6; 
divide this line into eight equal parts, and 
through the points of division, and the ex 
tremities @3, 6,, draw lines perpendicular to 
Make Uy Cg ae; bs dy bd; é, 
Tn = OF! ON gh, and soon. Through 
the points ¢,, f,, 43, d, draw a curve; then 
As Ys Cy hg will be the development of the 
sheet, without any allowance for lap. To this 
add the required amount of lap as indicated 
by the lines 777. If Fig. 8 has been drawn 
on the sheet, then cut to these lines, It 
should always be understood that @ 6 must 
be the mean diameter of the pipe; that is, 
from center to center of metal. It will 
be seen that this construction is precisely 
like that of laying out a dome which 1s 


ls bs 








for each 
About seven werds make @ 
than 


” ‘Transient Advertisements 50 cents a line 
insertion under this head. 
line. Copy should be sent to reach us not later 
Sature sie meee: for the ensuing week's issue, 


Grant Gear Wheels, Gear Cutting, page 20. 
Shafting Straighteners. H. Wells, 
Forming Lathes, Mer. Mach. Tool Co., 
Ideal Drawing Stands. 
A.D. Pentz, Consulting 
Tool Holder: 
Bradlev’s 
world.”’ 


Tampa, Fla. 
Meriden, Ct. 
C. Hammett, Troy, N.Y. 
Elizabeth, N. J. 
Tool Co., Chicago. 
Hammers, the best in the 
Bradley & Co., Syracuse, N.Y. 
Drop Presses, Punches and Shear. Williams, 
White & Co., Moline, IL, manufacturers. 
Pattern and Brand Letters. A variety of sizes 
ind styles Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., Nv Y. 
Selden Packing for stuffing box. with or without 
rubber core. Re oop Brandt, 38 Cortlandt St..N.Y. 
S. A. Smith, 28S. Canal St.. Chicago. Tl... is agent 
for Holbrook’s new ee d rawhide mallets. 
Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 105 Canal St., Cleve’d, O 
Pulley lathes, most efficient offered. Ohio Ma- 
chine Tool Works, Cincinnati, O 
J.S. Thurman, M. E., 
Patent Solicitor. Inventions Perfected. 
Corres) with parties having special mach’y to 
build. Kollmyer & Talbot. Keokuk, Lowa. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
Steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 
Split Pulleys at low prices, and of 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 
Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg Co., cor. 
Canal and Washington Sts., Chieago, Hl. 
Patterson. Gottfried & Hunter, Limited, 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 
av’ ¢ “Only Drill Press built on 
30/7 *‘Ko-rekt? principles, 
37’) Evenif they come from Jersey.” 
42" | Gould & Eberhardt, New Ark, N. J 
S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide S. A. Smith, 
23S. Canal Street, Chicago, [ll., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent 


Tools. 
Armstrong Bros, 


die 
20 sizes 


Indianapolis. Ind., Expert 


same strength 


146-150 


Legislation, 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


or Binders” for the AmerRICAN MACHINIST. Two 
styles —the ** Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 

*New Handy,” mailed at Sve, each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 205 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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The Sun 
does a bootblack. Journal, 


Gascon 
comings 


Discourses Upon Some Short- 
Text-books—Tormenting. 

By JARNO, 

‘In expressing his preference for diametral 
pitch without telling us what it is, Professor 
Marks is a little 
him, for we 


tantalizing ; still we can 


excuse can learn about it in 


almost any other mechanical book besides 
Nystrom. Some of the 
that 
curate to put in the title, 
of the 
ww, 


distinguish 


professor’s notes 


vcest it would have been more ac 


su 
and on the outside 
by Prof. 
failed to 
revision. 


cover, the words, ‘ Criticised 
Marks,’ 
between criticism and 
[ should say that 


too often unwilling 


for he seems to have 


In extenuation of a reviser, 
I fear that publishers are 
and the re- 


to throw out old stereotypes, 


viser, to avoid the responsibility of question- 


able matter, is tempted to leave it to the 
‘judgment of the reader.’ About half the 
stereotyped things that I know of, I do not 


like. It isto be editions 
of Nystrom will have 


frequent handling will not soil the 


hoped that future 
wider meargins, so that 


printing. 


‘IT said that Prof. Marks is tantalizing, 
but Joshua Rose is tormenting. In Modern 





ence is that in the latter the 





Machine Vol, II, page 261, 


Shop Practice, 
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Mr. Rose says, ‘It is to be noted that the 
tools for shearing and gripping are made of 
mixture of They are 
thus easy of preparation and renewal, while 


a special cast-iron. 
at the same time answering their intended 
purpose, as well as or better than the finest 
steel at less than half the cost.’ 

‘Just here Mr. Rose has become’ intensely 
to read the next 
sentences, that they 
would tell me how to compound this special 
hastened to read on, but there 


interesting. I was eager 


because I expected 
mixture. | 
was nothing more about it, and a careful 
search through the index, as well as through 
the whole book, failed to enlighten me; I 
could not even find an address where it can 
He that wants anything which 
is in plain sight, and cannot get it, or he 
that intense liking for somebody 
that cares not a rap for him, knows how 
I do not 


be obtained. 
has an 


tormenting Mr. Rose was to me. 
know where I can obtain ‘special mixture,’ 
and I cannot excuse him until he tells me. 
If not golden, his silence is certainly most 
complete. 

“The difficulty of obtaining cuts that 
correspond to the text 1s so great as to bea 
constant source of trouble to authors. It 
has been suggested that some of the trouble 
might be avoided by having engravers make 
oath that they have read the text, and that 
That Mr. Rose 
has not escaped the common fate of authors, 
is shownin Mechanical Drawing Self-taught, 
page 89, where he says that in a drawing the 
from the eye 
can be denoted by a difference in line shad 


the cuts correspond to it. 


relative distances of surfaces 


ing, the most remote surfaces being the most 
shaded; but his cut does not correspond, 
inasmuch as the shading of the surfaces does 
The 
term self-taught may mean not taught in the 
book. 


‘© A chill comes over a machinist that looks 


not correspond to their remoteness. 


at the setting of the planer tool aprons in 
Modern Machine Shop Practice, Vol. I, 
pages 422 and 427; the aprons are not set at 
an angle so as to lift the tool away from the 
work when running back. This 
what remarkable, as Mr. Rose, in the pre- 
vious chapter, has already given a correct 
cut and instructions in setting an apron. I 
cannot see why he should let these incorrect 
One of my in 
spectors first pointed them out to me; he 
said they set his teeth on edge, and that such 
setting of an apron would soon set the tool 
in bad edge. 

‘‘In this work Mr. Rose devotes 86 pages 
to wood working and wood-working ma- 
chinery, and less than half this number, or 
only 88 pages, to forging and to press work. 
I find no reference either to wire-drawing or 
to drawing tubes from metal. An 
acquaintance wanted to draw copper wire to 


Is some 


cuts pass on to the printer. 


sheet 


less than two one-thousandths inch diameter, 
In what text-book can’ be obtained even a 
hint as how to begin? I have seen a sprocket 
Where 
can I obtain instruction as to making drop- 
hammer dies? 

‘‘T have said that I excuse Mr. 
Rose until he tells us more about ‘special 
mixture’ of cast-iron, but I can now go far 
toward excusing him, for I have seen his 
last edition of Modern Machine Shop Prac- 
tice, and in it he has made me laugh. The 
world turns ever from tears toward laughter, 
We have a kindly feeling for him that 
makes us laugh, even though at his expense. 


wheel blank with arms drop-forged. 


cannot 


Under one of Mr. Rose’s cuts, opposite page 
95, Vol. I, are the words, ‘Screw Threads— 
Uncertainties.’ The cut is of an instrument 
What 
has with such an 
instrument was at once a great curiosity to 


for measuring screws and threads. 
connection uncertainties 
me; by measuring we expect to do away 
with uncertainties. In vain 
text for explanation. Of an incongruity run 
riot, in a sober-going mechanical text book, 
Mr. Rose has reached the climax. The cut 
originally appeared in the AMERICAN Ma- 
CHINIST, Where something was said about 
the uncertainty of maintaining the full diam- 
eter of a sharp-threaded tap. It seems that 
he did not care to reprint the matter relating 
to uncertainties, and that he failed to take 


I searched the 


Gage Lathe for Large Work. 


In our issue of May 12, we illustrated and 
described a new Gage lathe, built by the 
The leading 
feature of this lathe, it will be remembered, 


{gan Co., of Cincinnati, O. 


consisted of a rectangular frame supporting 
slides in which a back knife was arranged so 
as to have a vertical movement, and, follow- 
ing the movement of the carriage, finish the 
work; the bits on the carriage reducing the 
work to fit the thimble plate, and roughing 
it out ready for finishing by the back knife. 
The design of this lathe adapts it to being 
constructed for work of unusually large di- 
ameter, and a larger size has now been built 
by the same company, which turns work up to 
6’ diameter and 42’ long—much larger than 
we are accustomed to seeing done on Gage 
lathes, and, of course, giving all the advan- 
tages for this comparatively large work that 
are obtained by such lathes on the smaller 
work usually done on them. 

* le — 


Eecentricities of Vision. 


‘‘T do not suppose this world looks alike 
to any two persons,” said Thomas McHenry 
at the Southern. ‘‘ A dozen of us were look- 
ing at the moon the other night. To one it 
appeared the size of a five-cent piece, to 
another much larger than a cart wheel. To 
one it appeared a_ well-rounded 
and to another a flat, circular piece of brass. 
I noticed this diversity of human vision once 
in Galveston, Tex. I saw a man named 
O'Dell shoot a fellow-gambler named Quin- 
lan to death. He fired four shots from a 
large revolver. At the trial one man testi- 
fied that Quinlan had a knife in his hand at 
Another thought 
it was a cane, while a third expressed the 


globe, 


the time of the shooting. 


I was 
standing facing him when he was shot, and 
would make oath that his hands were open 
and contained nothing. Those who testi- 
fied were disinterested spectators, and told on 
the stand what they honestly thought they 
saw. The shooting began in a_ saloon. 
Quinlan ran out, followed by O'Dell, who 
kept shooting. Some thought one shot was 
fired in the saloon, others thought three, yet 
all were looking right at the two men. You 
often hear people say that what they see they 
know; but they don’t. They have no assur 
ance that they saw right. A man who im- 
plicitly believes his eyes is liable to fall into 
grievous error.”—Globe Democrat. 
——_-abo—__—__ 
Coal Must Go Higher. 


opinion that it was a billiard cue. 





It begins to look as though coals will be 
‘*black diamonds,” indeed, before the year 


closes. This is the latest phase in the coal 
business: General Freight Agent Joyce, of 


the Pennsylvania Railroad Company, stated 
yesterday that the company will advance an- 
thracite coal tolls to tidewater some time this 
week, but the rate has not been fixed. An 
officer of the road said to-day that New York 
will probably be paying fifty cents more per 
ton on or before October 10. The Reading 
officials are not yet prepared to say whether 
they will meet the advance.—Jersey 
Journal, 


City 


ee 
A correspondent writes us that he invented 
a special tool for the use of machinists which 
was, as he calls it, ‘‘ pirated” by a large 
concern; he asks us if the ‘ pirating” was 
right. There are generally moral rights and 
legal rights in any question of this kind; and 
the legal rights are bound to prevail. It ap- 
pears that our correspondent did not protect 
himself by a patent, and hence cannot legally 
complain; and moral complaiut is simply a 
waste of time. It would be well, perhaps, if 
the world were run on the plane of morality, 
but it isn’t so run, and about the only way to 
secure one’s rights is by taking advantage of 
legal enactments. 
—  -) 

Among the women who have received de- 
served honors during the present season is 
Mrs. A. E. W. Robertson, of Muscogee, In 
dian Territory. The University of Wooster 
conferred upon her the degree of Doctor of 





the word from the plate.” 











The Chicago Tire and Spring Company is enlarg- 
ing its plant. 

A carriage hardware factory will be established 
at Riverton, Pa. 

A machine shop will be erected at Hartsells, 
Ala., by Robert Sobodk. 

The Boston Shoe Tool Co. are building a factory 
34 by 110 feet, two stories. 

The Sprenkle Pulley Company, of Pennsboro, W. 
Va., has been incorporated. 

About $25,000 will be expended in repairs on the 
furnaces at Crown Point, N. Y. 

M. DeBord and J. Haberlate are 
foundry at Huntington, W. Va. 


erecting a 


The Jackson (Mich ) Bridge and Iron Company, 
capital, $100,000, has been incorporated. 

The Warwood Tool Company, Wheeling, W. Va., 
has been organized, with $100,000 capital. 

The Columbian Steam Pump Company has been 
organized at Chicago, [1]. Capital, $150,000. 

The Rakes machine shops at Lockport, N. Y., 
have been sold to Edward Le Van for $4,000. 

The Western Foundry Company, Chicago, II1., 
will erect a frame building, 70x150 and 40x100. 

The MacLaughlin Motor Company has been or- 
ganized, at Chicago, IIl., with capital $1,600,000. 

The Waterbury Brass Company, Conn., is erect- 
ing a new wire-mill, with a wing for wire drawing. 

The Columbia Slot Machine Company has been 
organized, in Chicago, lll., with a capital of $300,- 
000. 

A two-story addition, 49x75 feet, is being built to 
the Rodney Hunt Co.’s machine shop at Orange, 
Mass. 

National City, Cal., has raised $70,000 of the 
$100,000 necessary to secure aniron plant for that 
place. 

The Lackawanna Hardware Company, Scran- 
ton, Pa., has been organized, with a capital of 
$30,000. 

Capitalists have organized the Montague & Lee 
Machine Company, at Moundville, W. Va, with 
$100,000. 

The Bar Wheel and Foundry Company, of Chi- 
cago, Ill., has been incorporated. Capital stock, 
$100,000. 

The Patent Steel Die Company has been incor- 
porated, at Bridgeport, Conn., with a capital stock 
of $110,000. 

The capital stock of the Majestic Manufacturing 
Company, St. Louis, Mo., has been increased from 
$100,000 to $200,000. 

The United States Wire and Cable Company, of 
Schenectady, N. Y., has been incorporated, with 
capital of $1,000,000 

The Premier Steel Works, of Indianapolis, Ind., 
are building an iron building, 150x80 feet, to be 
used as a blooming-mill. 

The Mason & Foard Company, Eddyville, Ky., 
are interested in the establishment of a foundry 
and machine shop at Pxinceton, Ky. 

The Columbia Knife Company, Chicago, IIl., has 
been organized, capital stock, $50,000, to manu- 
facture and sell knives and other edged tools. 

The Russell Automatic Knife Company, Chicago, 
Ill., has been organized, capital stock, $250,000, to 
manufacture and sell knives and other edged tools. 

The Atmospheric Propulsion Company, to manu 
facture machinery for the propulsion of wheel 
vehicles, has been incorporated, at Trenton, N. J. 


The Southern Queen Manufacturing Company, 


adding an outfit for the manufacture of patent sad 
irons. 

A special train of thirty cars, from the harvester 
works of Batavia, New York, was recently char- 
tered to take a shipment of machinery for Buenos 
Ayres. 


The Rogers Typographic Company has been or- 
ganized in Detroit, where it will erect an extensive 


chines. 


factory for the production of type-setting ma- | 
. 


The Toledo Bridge Company will build an i: 
bridge at Point Pleasant, Pa., to replace a wood: 
one destroyed by fire. The contract price is nea 
$18,000. 

The Automatic Rapid Lathe Company has by 
organized, at Saco, Maine, with a capital stock 
$250,000, for the purpose of manufacturing 
dealing in machinery. 

The McVay Galvanized and Corrugated St; 
mill, of Chicago, IIl., is to be torn down and moy 
to Muncie, Ind., where it will be run in connect 
with the Midland Steel plant. 

The Lidgerwood Mf’g Co., 96 Liberty St., N 
issue anew catalogue illustrating and descril 
their line of work in the way of hoistisg and 
veying machines for mining and construction wi 

The Skinner Chuck Co., New Britain, Conn., ha 
added to the capacity of the works by erecting 
new building. well arranged and lighted and 
putting in new and improved tools and machine: 

The Walburn-Swenson Mfg Co., successors to t} 
Fort Scott Foundry and Machine Works Co., Fort 
Scott, Kan., write us that their works are to be re 
moved to Chicagoin the next two or three months 

The Holly Company, of Lockport, N. Y., h 
been awarded the contract to furnish Towand 
N. Y , with pumps of the most approved make, t 
furnish 2,C00,000 gallons of water a day. They wi 
cost about $21,000. 

The West Superior Iron and Steel Company, of 
West Superior, Wis., have decided tu use the Ridg 
way steam hydraulic system, and the management 
has placed an order for Ridgway cranes for the 
new hammered ingot department. 

The Gaffney (S.C.) Manufacturing Co. has been 
chartered, to operate a cotton-mill, cottonseed-oil 
mill and an electric light plant. The incorporators 
are A. N. Wood, J. A. Carroll, H. D. Wheat and 
three others ; capital stock, $190,000. 

Hughes & Patterson, of Philadelphia, will shortly 
erect four rolling-mill buildings’ at a costof about 
$100 000. One is to be two stories in height, 40x253 
feet, and the others to be one story, and 40x296, 
120x155, and 75x157 feet respectively. 

A new stamping factory is now assured for 
Bellaire, Ohio. A number of business men of the 
town are interested, and, although no formal ap 
plication for a charter has been made, nearly all of 
the capital necessary has been raised. 

The Baltimore (Md.) Electric Refining Co. has 
contracted to greatly enlarge its electric refinery 
at Canton. This concern employs 150 men, and re 
fines and separates metals by electrolysis. The 
ores from the celebrated Anaconda copper mines 
are refined here. 

The new universal mill which bas been erected 
by the Pennsylvania Steel Company for the Cen- 
tral Iron Works, Harrisburg, Pa., is now com- 
pleted, as far as the structure is concerned. The 
rolling machinery and necessary equipment are 
now being placed. 

The Homer Brooke Moid Company has been in 
corporated, with a capital of $10,000, with place of 
business at Newark, N. J., and New York City, to 
make tools and molds for glass manufacturers. 
$2,000 has been paid in. Homer Brooke, Jersey 
City, N. J., is an incorporator. 


A charter has been granted to the Rush Point 
(La.) Cotton Oil Manufacturing Co., having for its 
purpose the erection of a cottonseed-oil-mill. W. 
L. Dickson is president; N. W. Sentell, vice-presi 
dent; J. H. Martin, secretary, and J. S. Swann, 
treasurer, and the capital stock $35,000. 


The erection of alarge foundry, to cover about 
an acre and a half, has just been begun by the 
Carnegie Steel Company, at Braddock, Pa., on the 
west side of Turtle Creek, near its mouth. It will 
|make molds for the Edgar Thomson-Homestead 
and Duquesne Stee! Works. It is expected to be 
finished by September; about 100 men will be em- 
ployed. 





at Chattanooga, Tenn., will increase its plant by | 


| The Jackson & Woodin Manufacturing Co., of 
Berwick, Pa., have recently put into operation an 
arrangement of conveyers which has inaugurated 
a system of continuous molding in their foundry. 
| The arrangement consists of a sand elevator dis- 
charging into an overhead sand conveyer, which 
distributes the sand to the various parts of the 
molding floor; a flask conveyer for handling the 
empty flasks and molds,and upon which they are 
poured; and a castings conveyer, which enables 
the castings taken from the flask conveyer to be 











*BRADLEY« 
HAMMERS 




















2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 
time have been acknowledged the very 
best. The material we use and our 
method of construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs. 
Send for circulars and price lists. 


BRADLEY & COMPANY, 
Syracuse, N. Y. 





MACHINERY PATTERN MAKING. 


By P. S. DINGEY. 
376 Illustrations. 12mo, cloth, $2, 


JOHN WILEY & SONS, 





Philosophy.-—Christian at Work. 


NEW YORK, 








Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
| Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 


Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY MFG. C0. 83 Washington St., 


BROOKLYN, N. Y. 
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loaded onto a wagon or truck. The complete in- 
stallation was furnished by The Link-Belt Engineer- 
» Co., of Philadelphia. 














Machinists’ Supplies and Iron, 





New York, July 30, 1892. 
ron—American Pig—We quote Standard North- 

brands, No. 1 Foundry, $15 to $15.50; No. 2, 
1 to $14.50; Gray Forge, $13 to $14. Southern 
rands of good quality are obtainable at $14.25 to 
15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
i $12.75 to $13.50 for Gray Forge. 

otch Pig—Coltness is quoted at $21; 
for Eglington. 
ntimony—The market is steady. 

Ve quote ee 's, 1034. to 11c.; 
1344. to 1d4e.; and L. X.. 1244c. to 12%e. 
Lake Copper -The market is firm, and it is 
ported that 1134¢c. was realized for a lot of 200,060 
nds. That price will still buy, although one 

er, it is said, has refused to sell for less than 

Car load lots of Casting Copper have sold at 
ic. Which is an exceptional price. It is held at 

to 114c. 

ad—The market is quiet and firm. There are 
no sellers under 4.10c. for important quantities. 

Lard Oil—The market is quoted at 6lc. for Prime 
ty. Western on spot is quoted at 60c. 
fin—There are more buyers than sellers. Sales 
are 10 tons cash at 20.45¢.; 10 tons August at 20.45¢.; 
10 tons October, 20.75c. The spot price is 20.50c. 


2A TAO 


and $20.25 


Cookson’s, 


1 





Machinery—H. Bickford, Lakeport, N. H., owing 
to improved facilities, has reduced the prices of 
his 50, 60, and 72 inch boring and turning mills. 
New list of prices will be furnished to any one who 


*WANTED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address as 
desired to yy’ should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—Position as foreman boiler maker; ref- 
erence furnished. Foreman, AMERICAN MACHINIST. 
Wanted --Agentsin every shop for machinists’ fine 
tools, sliding calipers, etc. E.G.Smith,Columbia, Pa. 
Draftsman of 7 years’ experience desires employ’t 
in N. Y. or vicinity. Box 89, AMERICAN MACHINIST. 


Junior draftsman desires position or overtime. 
Address C. K., AMERICAN MACHINIST. 


Wanted—First-class die makers. Competent on 
round combination dies for tinware. Niagara 
Stamping and Tool Co., Buffalo, N. Y. 


Wanted—Pos. by mech. draftsman, German, with 
theoretical education and shop practice; exp. in 
power transmission & gen. mach’y. P. L., Am. Maca. 


Wanted—Position by draftsman who is familiar 
with Corliss engine work. Address Box 33, AMERI 
CAN MACHINIST 


Position wanted by graduate of Cornell Universi- 
ty as draftsman, 2 years’ machine shop experience. 
Address 8S. C., AMERICAN MACHINIST. 

Wanted— 


erect or run steam plant; thorough mechanic; 
me. Address Indicator, AMERICAN MACHINIST. 


Position by a No. 1 steam engineer to 
write 


Draftsman and designer of machine tools, gen- 
eral and special machinery, and tools for mfrs., de- 
sires achange. Box 38, AMERICAN MACHINIST. 

Situation wanted by draftsman expert in web & 
cylinder printing presses; A No 1 refe rene - gs 6 yrs, 
occupat’n in last place. Address Box 37 . Mach. 

Educated engineer; Al designer; exce an t en iress; 
widely known; energ’c, des. selling pos’n: experi’e 
convey’s, tools, gen’l mach’y. Practical,Am. Ma¢ Ht. 

Wanted —Situation as foundry foreman or super 
int’t: 15 years’ exp. on light work; married; strictly 

temperate; 38 years old. Box 41, AM. MACHINIST. 

Mechanical eng. would represent large concerns 
on the road or manage N_ Y. office: first-class ne- 
gotiator. Address Salesman, Box 3,141, N. Y. 


Wanted—A man who thoroughly understé bnds the 
qual of molding sand, tosuperintend the excavat'g 
& shipping; must furnish satisfact’y refs. Address, 
stat’g sal’y, Box 205, F. R. Bain, Poughkeepsie,N Y. 


Wanted—Immediately, 1st-class planer hands on 
machine tool work; also Ist-class scraper, and an 
all around machinist. Address The Henley Ma 
chine Tool Works, Richmond, Ind. 


Wanted—An exp'd man capable of filling position 
as superintendent in factory employing 125 hands, 
manufacturing electric railway supplies; must be 
thoroughly posted on gear-cutting and must be a 
hustler. Address Box 4', Amer. MACHINIST. 


Wanted—At Sibley College, Cornell University. 
Ithaca, N. Y., several good workmen as instructors 
in the various shops; should be about 30, studious, 
skillful, interested in their work, and appreciative 
of the opportunities offered in residence at a great 
university: pay moderate, but positions otherwise 
attractive to the right men. Address the Director. 


Wanted—First-class man, who has had long ex 
perience in Corliss engine building: must be first- 
class draftsman and inspector,and able to figure 
on compound condensing plants. Address, giving 
exp., ref., and salary desired, Box 28, Am. Macu. 

Wanted—Superintendent for one of the largest, 
most progressive and best known machine tool 
conc rns in the United States; will have entire 
charge of works; none need apply except those now 
in similar position with one of the standard tool 
builders of,the country; must be progressive, and 
in touch with the most modern shop practice. For 
the right man this is the opportunity of his life; 
much more back of it than can appear in an ad 
vertisement; all communications strictly confiden 
tial. Box 31, AMERICAN MACHINIST. 





+ MISCELLANEOUS WANTS 


Advertisements wili be inserted under this head at 
85 cents per line, each insertion. Copy should be sen 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care wiil 
be Sorwarded, 





Cheap 2d-hd lathes & planers. S. M.York,Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

Presses,Wire Form’g Mchy. Am.Tool Wks,Clev,0O. 

Sliding Gauges, etc. E.G. Smith, Columbia, Pa. 

— Bolt Header in the world for $50, 
C. H. Baush & Sons, Holyoke, Mass. 


Address 
Engines, special and gen. mach’y designed; 
developed. A. W. Jacobi, 136 Liberty St., N. 


Special machinery designed sand built. C. F, 
Langston & Co., 70 N. 4th St., Philadelphia. 


ideas 
a 





may write for them. 
CLOUGH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 toa 
rack, inclusive. Of variable shape and 
inte rechangeable. These cutters are kept 
in stock and orders filled promptly. 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, address 

R. M. CLOUGH, 
TOLLAND, CONN. 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


F. W. BARKER'S PATENT AGENCY, 


(Registered English Patent Agent, according to Act 
of Parliament.) 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 


Monument Chambers, King William St., London, E. C. England. 








VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE CoO., 
HARTFORD, CONN. 













Send for 7 
Circular to TWO STYLES 
G0. BUrnbal & (0. ane 


Worcester, Mass. FOUR SIZES. 








World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable com any to re- 
ceive, install and qupertaige’ your exhibit during the 
World’s Columbian Exposition? _ We can save 
you money. Vnexoopuonas references. 
phiet ane ar erice! 

oo 7 ‘OMMERC IAL COMPANY, 
, 502, 5083 Home Insurance Bldg., Chicago. 


Write for pam- 





MASON?S 


New Patent Whip Hoist. 
J 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N.Y. C. & H. 

Rk. R. Co., “Sa St. & llth Ave., New York, and 
Lowell M. pamers Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 





FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


SOFT GRAY 1RON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


ACHINER 
For Reducing and Pointing Wire, 


| | ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


| s 
| For Machines or Information address the 
| Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


WANTED 


The loan of modern achievements in Castings and 
Founding, to be exhibited for comparison with ancient 
work in same line at the Wurld’s _ air by a responsible 
party who will give full credit and the most conspicuous 
exhibit possible to such articles. Castings or articies must 
not be bulky or weigh over 300 los. Best care taken of 
goods and returned to their owner at close of Fair. 





























Address EX HEBITOR, care AMERICAN MACHINIST. 


ENTIRELY NEW . 
PATENTED NOV. 3, 1891. 
From 8 ft. to 8 ft. Swing 
Will be sent to any responsible firm on trial 
ADDRESS——— 


DIETZ, GANG & CO., Cincinnati, 0. 








JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING 


MACHINES, 
rOoLs 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tt, 
= Htehburg Mass. 





THE BECKER VERTIC AL MILLER, 
No. 8 












| Foot 0 gc TLATHE 
rote ¢€40 CrpcuL As 
Ninsoeanserr Mac (0 


BOX 1008 PROVIDENCE,R.I. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


4: MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoretically 





correct, 





for turning and boring Blanks for Motor Gears. 


Lida ARIANA ALL 





ae 


——— 
NT 2 | 


WUE A UAARTLAV AMARA CREE 


30 INCH, a2 INCH and 60 INCH PULLEY LATHES 


For Simultaneously Boring and Seraine Palleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a variety of other work. Specially adapted 


for Motor Gears. The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 





WILMINGTON, DEL, 


Makers of Implements for 
e Standard Measurements. 







§2,300 


in Use 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 


ee r 


"bk 
ih. YRACUSE.NY 3 


nh AANA AA 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


EL TUB 
fry rtrd 4° BE 


TEE. 
JohnS.Leng’s Son & Co. New York, 
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PROVIDENCE, R, I. 





American Standard Gauge & Tool Works, | 












~ BETTS MACHINE CO., 


WILMINCTON, DEL. 


2, Mictit Tool am 


IMPROVED PATTERNS! LATE DESIGNS! = | 


a | 





H. W. JOHNS 
H. W. Johns’ Asbestos Millboard, Sheathings, 








87 MAIDEN LANE, N. Y. 






ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER COVERINGS. 
MANUFACTURING COMPANY, 


Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc. 
Jersey City, Cricaco. 


PHitaDeLteHia, Boston, Atianta, Lonoon. 
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+ MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
85 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


George D. Slade, dealer in molding sand of all 
grades, Waterford, N. Y. 

For Sale, Cheap—Patent of grip pipe wrench. Ad 
dress B. F. Chappell, Quarryville, Conn. 

Wanted lists of fittings, etc.; specity., design & su 
perv’n, etc.,mach’y. C. Mantle, 598 E. i34th St.,N.Y. 

Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
** Manufacturers,” Rockford, III. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener." 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I 

Wanted—To sell the entire right of my universal 
bench vise; best testimonials from pattern makers 
and others. J. F. Emmert, Box 313, Waynesboro, Pa. 


Bound volumes for 1891. Weare now prepured 
to take orders. Price, $4.00 per volu:ne; express 
charges payanle by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Wanted—To manufacture something in the ma- 
chinery line, anything to make a business; good 
thing to the right party to have their work made 
ereap. Address Jno, E. Collins, 20 Mill street, Wa- 
tertown, N.Y. 





LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
1 28in.x15 ft. Blaisdel, Plain Rest Kaised to 36in. 
1 28in.x12 ft. = Compound Rest, Kaised 
to 40 in. Al condition. 
1 26in x8 ft. Blaisdel Compound Rest Raised to 
36in. 
116 in x6 ft. Hatfield, Rise & Fall Rest. 
115in.x6ft.blaisdel, ** * ** with Chuck 
PLANERS. 
122 in.x22 in.x5 ft. N. Y.s8 E.Co. 
1 22 1n.x22 1n.x5 ft. Whiteomb 
MISCELLANEOUS. 
1 Barnes Sensitive Drill Press 
1 Pratt & Whitney 6 Spindle Drill Press. 
1 Garvin No. 4-4 Spindle Drill Press. 
112in. Gould & E. Crank Shaper. Good as new 
1 No. 3 Cincinnati Universal Miller, complete with 
Rack Cutting and Vertical Attachments and 
lot tools. 
1 Ames Two Spindle Profiler, with Cutters. 
1 No. 3 Pratt & Whitney Plain screw Machine 
ihe. 9. = bp Screw Machine, Automat 
ic Chuck and Wire Feed. Good as new. 
1 16 in.x8 ft. Square Arbor Fox Lathe, with Chasing 
Box and set of Overtail Stock. Al condition. 
115 in.x5 ft. Jones & Lamson Turret Lathe, . ia 
Write for list of over 400 New and second-hand Ma- 
chines in stock, 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs., NEw YORK. 


Second Hand and New Machinery 


ON HAND. 


1 Head, 
3 Heads 
% Heads, Detrick & Harvey, new. 


Good order. 


Good order 
Al condition 


Al condition. 
Good as hew 


Good as new 
Al condition 


Good order 





10 ft.x10 ft.x16 ft. Planer. 
72 in, x48x30 ft 
72 in.x48 ft.x21 ft. do 


62 in x48 in.xl7 ft do 1 do 
54 in. x42 in x24%o ft. do 2 do 
1 in.x33in.x30 tt. do 2 do 
39 in. x36 in.x12 ft do 1 do 


36 in.x38 in.x8 ft do Powel Al. 


30 in. x30 in.x7 & 8 ft.do 1 Head 

26 in. x26 in.x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 

22 in.x21 in.x5 ft. do 1 do 

50in.x30 ft. Bed Triple Geared. New Engine Lathe, 
48 in.x22 ft. do do do do 
42in.x1? ft. do Al do do 
36 in.x2444 ft. New Haven do do 
30 in x28 ft. D.W. Pond Shatting Lathe. 
26 in.»25 ft. DW. Pong kngine do 
32 in.xl2, 14, 16, 18 ft. Bed New do do 
2in x12, 14,16, tt. do do do do 
21 in.xl0, 12 ft do do do do 
20in.x 7\_ & 8 ft. do 2d Hand do do 
Rin.x 6,7 &8 ft. do New & do do co 
17in.x 8 ft. co do do do 
16in.x 6 & & ft. do do do do do 
lbin.x 6 & 8 ft. do do do do do 
li in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. 

9 & 12in. Stroke Slotters. 

15, 16, 18, z6in. Crank Shapers 
20, 24, 26 & 380in. Geared Shapers. 
20, 22 24, 28. 30 & 36 in. Diills 
Bolt Cutters. 

2 Garvin No. 4 Millers, Al 

1 Brainerd No. 3 Miller, Al. 

No. 5 Stiles Press, Geared, Al. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, 






NEW YORK. 


THE STANDARD REVOLUTIONS COUNTER. 


PROVIDENCE, R.- I. 








egisters 2.000 
Revolutions, 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 
Address 


SAML. C. FITZGERALD, Atty., 
1003 F Street, - - WASHINOTON, D. oO. 





Machine Tools in Stock. 


ENCINE LATHES. 


7% in. swing, 9ft. between centers Sellers 
38 do l7 ft. bed. New Fitield 
30 do 14. do do do 
27 do 16 do do 
24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do ‘lather 
2 do 10 do New Pattern Fitield 
22 do 12 do do do 
2 do 12 do New Blaisdell 
22 do 8 do do Flather 
2: do 10 do do do 
20 do & do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
1% do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
421n. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
36 do 36 do 8 do Pease 
30 do ww do 8 do do 
30 do 30. do 8 do Whitcomb 
30 do 30 do % do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
23 do 22 do 6 do Flather 
SHAPERS. 

12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 1nch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 





MACHINISTS’ 


BOILER AND ERIDGE TOOLS. 
AND SECOND HAND. (In stock.) 


Ames Mfg. Co. 
He ndey. 
Fitchburg. 
Good order. 
Hendey. 
Fitchburg. 
Good order. 


NEW 


Enyine Lathe, 18 in.x6 ft., Hollow Spindle 

ee sis l4in.x6 ft., Taper Attachment. 
It in.x6 ft, Compound Rest. 
14 in x6 ft., Ashton Hand 

16 in.x6-8-10 ft., txtra Heavy. 
16 in.x6-8 ft., New, Heavy Pattern. 
16 in x6 ft., with Gdg. Att., Pond 
16 in.x6 tt., Lathe and Morse. 


’ : 16 in. x6-8 ft , Special Low Price Standard, 
. ‘ 18 in.x6-8-10 ft., C’p’d Rest, Taper. Hendey. 
23 18 in.x8-10 ft., New Heavy Pattern — Fitchburg 


18 in.x8 ft, Fair Order. Low Price. New Haven, 
20 in.x8 ft., Hollow Spin. Cross Feed. Perkp s. 
Late Pattern. Good order 


20 in.x8-10-12-14 ft.. Low Prices Standaid 


s2in x10 ft., C’p’d Kest berkins 
24in.xl2 ft, Old Style, Low Price, Fair orcer 
24in xl2ft., C’p’d Rest, Putnam. Good order 
* “4 in.xl2 ft ni _ Perkins 


24 in xl2 14 16 ft., 
2 in. x16 it 
Yin.xl2 ft 
36in.xl4 tt, 
HOin x20 tt., 
66 in. x24 ft 


Low Price. Standard. 
Extra Heavy. - 
Low Price ey 
New Heavy Pattern. Fitchburg. 
Gld Style Fair, Very Low t rice 
as - , for Facing and Boring, “ “ 
Planers, 24x6 8 ft., 36x8 ft., 4x10 tt., 72x12 ft, 
Shapers, 6-9 15 24 and 30 in. stroke 
Upright Drills, 20-24-28-32 and 34 i1 
Radial sia 345 and 6 ft. Arms, 
Gang % Sand 4 Spindles 
Screw Machines, 15-16, 1 3-8 and 2 L-8in. holes, 
Mi'ling Machine, Hand, Power and Universal. 
Slotting Machine, 9in. stroke, Mocern Style 
Vipe Machine, 4in., with bies Morris & Tasker. 
Bolt Cutter, 144 in. Sellers, Low Price. 
Bratley Hammer, 60 Ib Geod order. 
Upright Boring and Turning Mill, 38in swing 
Hor. Boring Mill, 40 in.x 10 ft, Nicholsen’s latest. 
Boiler Rolls, 6 1t., Modern, heavy and poweriul. 
‘ * § 10 ft., New Improved Patterns 
Riveting Machine, 601n., with complete hoisting rig. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


swing. 


SUCCESSOR TO 


E. P. BULLARD’S 


| N.Y. Mach’y Warerooms 








Meet 
fully anc 
other of 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS west 
20 Johnson St., CLEVELAND, O. 


all requirements more 
1 satisfactorily than any 


its competitors. 








MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 


drills from 3 to 
ASA 


1% inches diam 
REAMER. 


eter. 
Will work ir 
any position. 









Runs with Steam 


OoR— 


Compressed Air. 


J Manufactured by 

JG. TIMOLAT, 

59 S. Fifth Ave., 
NEW YORK 


MACHINE TAPPING 


MADE EASY 


BY USING 


{Leland Tappme Attachment, 


HAMPDEN TOOL 60., 


HOLYOKE, - - 


Does not break taps. 








another. 





Send for Circular. 


MASS. 


! Requires no 
adjustment from one size of taps to | 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





HAVE YOU TRIED 


nos 
SE 


PitrsBuRGH. 
Cuicaco. 
New York, 


co Reducing the cost of getting out work by using 
better STEEL for your Tools ? 


We can be of service to you in this direction. 





Drill Presses, 
Saws. 
on trial. 


io 
A) 2175 .J 





\W sek) THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 


a 
SSS etn 


Improved Screw Cutting 
Foot and Power 
Shapers, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


LATHES 


Band, Circular and Scroll 
Lathes 





SIDNEY, OHIO. 


MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents “= —— 





ferrets) NEW LIGHTNING SCREW PLATES FOR PIPE 


You y% H 
| 42 % 1 ¥ 4 
| ane Bh 


— es = 


ASSORTMENT Gand fh) 4 





Also many new assortments for Bolts. 
SEND FOR NEW 


WILEY & RUSSELL MFC. CoO., 


CATALOGUE. 


Greentield, Mass. 





SEBASTIAN 


LATHE CO., 


43 & 45 Central Ave., Cincinnati, Ohio. 


MANUFACTURERS OF 
Modern Designed 
Foot or Power, 


Engine and Speed 


LATHES. 


SWING. 





For General Machine and 
S Jobbing Shop, Electrical 
and Experimental Work. 


wt] New Features 


MACHINISTS’ TOOLS & SUPPLIES. 


Catalogue Free. 





R. MUSHETS 


pa om ES 


AND 
TITANIC. 


11 & 13 Oliver St., 


How to get the best results with **R. MUSHET’S SPECIAL 


STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known stee! 
This will make the first coat of *‘ Mushet’s”’ 1 


ook insignificant 


B. M. JONES & CO., 


Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St., NEW YORK. 





FOR 


TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD. 











POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 


‘,0013g UOIZulyseM PB! 


“OO ® NOSNIW IIA ‘f *W 


AG G3YHNLOVANNUW 


*sseWw ‘u0\sog 












14, 3 and 5 TON 
TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 
" SHRIVER & CO., 333 East 56th St., N. ¥. 





TO LET. 


The Engine Works at Newburgh, N. Y., at 
present occupied by Wm. Wright, is offered to let 
from May ist, 1.92. 

The Property consists of 


MACHINE SHOP, FOUNDRY, BOLLER, 
FORGE AND PATTERN SHOPs, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans 
portation. 

For terms, apply to 


HOMER RAMSDELL, 





NEWBURGH, N. Y. 
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NICHOLSON FILE COMPANY, 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO. 


Office and W7orks: 














No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M, JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 


GEO. H. SAGE, Secretary. 


* FRANK L. WILCOX, Treasurer. 





The above illustration, taken direct from a photograph, shows the construction of an Iron and Steel 
Suspension Bridge designed and built by us at Sheldon, Vt. The bridge consists of one 
span of 250 ft. center to center of towers, with a roadway 16 ft. wide in the clear. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


FITCHBURG » MACHINE WORKS, 


MANUFACTURERS OF ¥ 


FITCHBURG > 


AND OTHER s 
SEND FOR 
CATALOCUE E. 





‘THe CELEBRATED 


INGE LATHE 


| METAL. WORKING MACHINES 
| FITCHBURC, 
MASS. 





it ineh F eh Engine Lathe. 





REDUCED PRICES OF ‘LECOUNT’ 8 STRAIGHT TAIL Doc. , 


_ PRICE. 








g 4 F $0.60 10....244.... $1.85 
3 2... es ws Tce +c 
le 7 ee eee 
2d 4.... 16. a a ae | eee 
3 it... 1¢--- 2... See 
SA 6. ...18%.... 95 15 ..44%.... 2.75 
me Mews We, oS: 16s.:.8 cs ee 
= ae Oe, | em Ec ¥ 5% 4.00 
D 9 2 1.20 ¢ 6 5.00 

1 Set to2in. 7.80 Pull Set .... 81.10 


. LeCOUNT, South Norwaik, Conn. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


Shese Goods ane Soe ane by CHAS. CHURCHILL & CO., Cc. 
t’d, 21 Cross St., London, England. ‘ 









\ °a 


\ 





‘ 


LELAND, FAULCONER & & NORTON CO. Detroit, Mich. 








silat S PATENT Ute ROVED WEDGE COUPLING. 
NO KEYS NOR KEY SEATING. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


THE TOWNSEND FOUNDRY a0 AND MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. We are Open to Contract 
Castings 
ALBANY, N. Y. Pane 


OF ALI, KINDS. 
SPECIAL MACHINERY. 
PATTERN MAKING 


And Job Work Desired. 

















GEARING A SPECIALTY. 


Send for Cear Catalogue. 



















Horizontal 
PLAIN and Oran 
= oring 
UNIVERSA . Tools 
L Pawling Column 
ILLING),....* Facing 
Harnischfeger _ Lathes 
ACGHINES Milwaukee, Wis. Pit Lathes. 
u Truck 
of approved de Wheel 
sign and hich Grinders. 
es grade workman- Boring 
ship. Bars, &c. 
KEMPSMITH Electric, 
MACHINE TOOL CO, Steam and 
Milwaukee. Wis. Hand 
Cranes. 
CHAS. A. STRELINGER & CO. 
; Sy BRASS AND BRONZE CASTINGS 
Tools, Supplies and Machinery, By a molder of yd re ustings guaranteed 
DETROIT, MICH. ree GRONGE MABSCHT, 412 Plain St, Albany, Ne 





tives the best oil fire. 


HE AERATED FUEL COMPANY'S SYSTE 


Does not increase insurance 


W.s. COLLINS, 45 ard 46 Drexel B’ld’g, Net w York. 


‘orging and Tempering a Specialty. Send for Catalogue to 
CO., General Agents for the U.S., SPRINGFIELD, MASS, 


200 plants in use, for 50 varieties of work. 
GIL BE RT & BARKER MFG. 





19 


7 WM. LODGE, President. 


Sizes 20 1n., 26 in., 30 in., 36 in. and 60 in. ( 
» will give you better value for the money than any tool you are using. 


OHIO MACHINE TOOL WORKS, 


We have reached the limit in rapid production of Pulleys round and true. 


PATENTED FEATURES. 


If you are in the market, write us before purchasing. We 


Cincinnati, Ohio. 








\ 


LS LINIDTIOLS OL CLOE OPO, TIDAL TET 


BUFFA 


~ 


PISS 


LM 


MRO 


Ne 


LISTED 


Ke, BLOWERS. 


| ch eaten OM AL AISLE Gg TELL LEIES, As CAG EFEGIN DEL. 
BUFFALO FORGE Co... BUFFALO. N, W- 





CHURCH’S 


I KX, SSO S 
tie 2s LEEDS DOUBLE and SINGLE SPEED INDICATORS. 


GA 4F1 F s 





CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS fur GEARS, 


F. J. SCHMITT & CO., 


80 & 82 Franklin Street, | 


Way, * N. J. 
ip FOR 
| | 
Simplest and 
most sensitive. 


— SG “ly “4 p 
WRITE FOR PRICE LIST AND MENTION THIS PAPER || si a ti‘(its—sS pale Se 


COOKE * CoO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR, 


logue. 


tions. Free. 

















THE FOX PATENT OPEN SIDE SHAPER. 


No Springing of ram. 
No overhanging table | 

Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
justed 1-16 in. or 24 in 

No Serews to Monkey 
with. 


Powerful, Quick, 


WORTHINCTON 
WATER METER 


IN USE OVER FORTY YEARS. 


UNEQUALED FOR 


ACCURACY AND DURABILITY 








Byron | Accurate. 
“3 | or, Write angered HOT WATER METERS. 
Ps ) THE FOX MACHINE C0,, | |] METERS FOR CRUDE OIL, NAPH- 
a bg Br 25 N. Front 8t.. THA, ALKALINE LIQUORS, 
OS L PRAWN LT TT rr BEER, MOLASSES, AND 


GRAND RAPIDS, MICH 
SPECIAL SERVICES. 


SEND FOR PRICE LIST AND NEW 
ILLUSTRATED CATALOGUE. 
HENRY R. WORTHINGTON, 
NEW YORK, 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 








t#@” Our New and Revised Catalogue of Practical and Scien- 
tific Kooks, 87 pages, 8vo., and our other Catalo gues and Cir- BOSTON, PHILADELPHIA, CHICAGO, 
culars, the ‘whole covering every branch of Science applied ST. LouIS T AUL 
te » the Arta, sent free and free of postage t« any ne in any : . e ° 
part of the world who will furnis h his addre 
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stablished in 1874. 


Corner Lake & Kirtland Sts., Cleveland, C 
100 & 102 Reade Street, New York 


CLEVELAND TWIST DRILL Gi. bodene Mommie tt Contos Ee. 





“HOWE’S SPECIAL 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. © 


93 John St., New York. 127 Oliver St., Boston. 


” FOR THE 


Finest Work 


ESTABLISHED 1859. 


228 Lake St., Chicago. 









, AUTOMATIC FEED PUMPS AND RECEIVERS 


f For returning hot condensed water to boiler. 
; ¥ STEAM PUMPS FOR ALL DUTIES. 
se ~hi THE BUFFALO STEAM PUMP CoO. 
PEs St Ml WORKS, BUFF DED, N. WY. 
STREET,N. Y. CITY. 
BRANCH OFFICES {35-57 CLINTON STREET, CHICAGO, ILLS, 


THE CANTON STEAM PUMP CO., ©4%n0* 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First Cass. 
Discounts and Terms on Application, 











24% eX 2a 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH,, U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK 





Endorsed by Practical Mechanics Everywhere. 


TWIST DRILLS AND CHUCKS. 





Send for Catalogue. 





FINISHED 
HEXAGON 


NUTS' 


OUR CLAIMS: . 
Made from best Stock, 
Practically true to Gauge. 


Perfect Hexagon for close-fit- 
ting Wrenches. 


Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


TRUMP aaah ic ft, Manufactures 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, England. 

HARLES MURRAY=:- 

7 ENGRAVER ‘WOoOoD\™# 
$8 ANN ST: NEW YORK: 


OPEN-BACK ADJUSTABLE 


Poorer Press 


Vertical 


—OR— 
Inclined, 


For Cutting and Forming 


SMALL ARTICLES OF 

















Paper, Etc. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 


PUMPS ANY KIND OF LIQUID. 

Does not clog, freeze or get out of order. 

Always ready. All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN&TIFT CO, 


{PUMP DEPARTMENT) 
CINCINNATI, O. 


THEPECK PATENT ar G0 
DROP PRE SEC Meo 
R& Oo pee” "ONN: ge 
MINEF. PVE e Ni C |B) =4@) = 
_NEW HAY~ €orGINGs 







VAN DUZEN’S ver PUMP 
GF 








THE Davioson STEAM PUMPS AND PUMPING ENGINES: 
wane? BEST MADE sfthist 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 





















“LITTLE “GIANT 


Non-Lifting or Lifting, for Stationary, Marine 
and Portable Boilers. Have stood the severest E 
tests for years,and are the best, most reliable = 
and easiest operated Injectors in market. 


Send for our New 1892 Catalogue, containing also useful R 
general information on the attaching and using of Injectors. 


RUE MFG, CO., 118 N. 9th Street, Philadelphia, Pa. S 


Mitedban 





SEND FOR CATALOQUE. 


ESTER MACHINE SCREW CO. 


LRAT TTYL 
BCESTER, MASS." 






ainetarens of Set, Cap & 
Machine Screws, Studs, etc, 








Plymouth & Jay Sts - BROOK LYN, N. Y. 








Bee 
sei} WIRE 


WITH F, 


herewith. 


wanted, that 


BLAKE & JOHNSON, 


WAT wf bean 


FORMING MACHINES 


B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
Also similar articles made to order. 

Send samples of articles required, and mention quantity 


we may quote prices for either machine or thr 


goods, whichever may be desired. 





The Henderson Machine 


Trool Co, 


Office and Works, 23d and Filbert Sts, PHILADELPHIA, PA. 


MANUFACT 


SHEET METAL PRESSES, 


URERS OF 


SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES 


AND 


Correspondence solicited. 


SPECIAL’ MACHINES. 





E. W. BLISS 60., 


(Limited. 


Brooklyn, N.Y. 












oROP 
HAMMERS, 


PUNCHES, 
SHEARS, 


Presses 
and Dies. 


OWNERS ALSO OF 


The Stiles & Parker Press Co, 





TOOLS FOR QUICK DELIVERY. 


Radial Drills 52in. and 80in. Engine Lathes 16 in. by 6 ft., 
18 in. by 6 ft. 20 in. by 8 ft. 21 in. by 10 ft and 12 ft. Pulley 
Lathes 26 in. 36 in. 60in. Ohio Mac Rhine Tool Wks., Cin., 


VM. LODGE, President. 


JA. FAY & CO. crit 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 








&c,, &c. 
Allofthe highest standard of excellence ——————— 
W. H, DOANE, Pres, D, L, LYON, Sec'y. No, 1 Band Saw. 


ENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 















“suz,- | 00, A | AA| B|BB| C | DD) EE | F | _FF_ 
eon | 98.2 | 98.92 98.92] 9914 | 99.2 98.7 99.2 98.17 | 98.98 J 94.98 








“The Efficiency, 99% per cent., isa Phe nomenal Result.’ 
from Mich. Unive rity. 
‘Tbe Penberthy stands very high in average Efficiency.”’—J. F 


E.som. 
Range 20 to 150 Ibs. Pressure. 


EASTERN DEPOT: | 


DONEGAN & SWIFT, 16 Oliver Street, 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 


P. PRYIBIL, 


498-510 W. 4ist STREET, 


NEW YORK, 


MANUFACTURER OF 


UNEQUALED 


_ WOOD-WORKING 
’ MACHINERY, 


-Report 


Lift 20 ft. Automatic and re-starting. 


WALWORTH MFG. €0., 








, BAND SAW. with etens 
tuid Joes not break more 
than one or two saws per SPECIALLY ADAPTED FOR a 


DOUBLE FEED PLANER. Will plane 26 
inches wide and l0 inches thick. Will beat 
DRY PATTERN SHOPS, SHIP ny other Planer. 


Buitoers, Car Suops, Etc. Send for Cat. “A.” 


THE cane DRAW STROKE TRIMMER, 


An Indispensable Todl 
for all nch Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Triai, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 


P. H. uF. M. ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


year. We can _ prove that 
parties broke only one blade 
five years. 
















KEU NEW YORK 
AND CHICAGO, 

Manufacturers of 
Drawing Materials, 
Surveying Instru- ; 
nk ments, &c. ce} 
Vocasen Eee Drawing Instruments, Extra and Best Q uality, 
German Drawing Instruments, Paragon, Duplex, Tniver- 

sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T-Sqnuares, Slide Rules, Standard Profile ana 


Cross-section Papers. Catalogue to professional people on 
application, 




















Largest Line in the U.S. 


Complete Outfits or Single Machines 
——20 Furnished for any Purpose, 


7” THE EGAN CO., 


239 to 259 W. FRONT st. 
CINCINNATI, OHIO, U.S. A. 






Originators and Builders of 


Wood-working Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 

Pattern Machinerya Specialty. 
Send for Catalogue, 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


3, S. TOWNSEND, Gen ask) 163 & 165 WASHINGTON ST., 
COOKE & 00., Selling Agts. NEW YORK. 








New York Office. 112 Liberty Street, in Writing, Please Mention This Paper. 
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COCHRANE 


@ SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


“Hlarrison. Safety Boiler Wks 


Germantown Junction, Phila, Pa. 





30 DAYS TRIAL. | 1m 


BICKFORD DRILL CO. 


BUILDERS OF 


UPRIGHT 
RAD'AL 


AND 


UNIVERSAL 
RADIAL DRILLS.| ¥ 


BORING and TURN- 
ING MILLS. 


CINCINNATI. O. 








3 PIKE STREET, 





F THOS. H. DALLETT 


Manufacturers of 


Portable Drills, Hand Dr 
Shell Drills, Light Drill 


Presses and other machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia, 


ELECTRIG MOTORS, sieiaae. 


Machine Toois, Cranes, Elevators, Pumps, 


& 00, 






ills, Boilers 
Presses. 


For instal- 
ylation of 





PORTABLE 


DAJLLENG MAGRINGS, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


ae 








MemALic a 
MGioiN 
Moin 


WES gE ink 
Now vy 


Sons 





AARKING MACHINE 


For rolling 
trade-marks 

on flat or round 
Iron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








NORTON 


EMERY WHEEL CO. 
WORCESTER, MASS. 


Send for Illustrated Catalogue. 





TRASK MILLING MACHINE CO., 


Bevel, 


and 
O 





118 SouTH STREET, 


CEAR CUTTERS, 


MILLING 


MANUFACTURERS OF 


Mitre, Straight-Face, 


Irregular Cutters 
F ALL DESCRIPTIONS 
FOR 


METALS. 
BOSTON, MAss. 





HOLYOKE, mass. 
Manufacturers of 


,P OOF. 


SUSPENDED 


AN 


Sal aia 


From the 
smallest to 
the largest. 


~Alnood Del Chu 


Sold at all Machinists’ 
weet) Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
BRoog yn, N. Y. 

















Light Belts. 
JOHN (ROYLE & SONS, 


ATERBSON, N. 








STARRETT'S 


PINE TOOLS 


ER so: mechan- 
ics prefer them. 
Bo: dealers sell 
> them. 

Send for free il- 
lustrated Cata- 
logue. 


L. S. STARRETT, Athol, Mass., U.S.A. 


LONDON AGENTS: Chas. ¢ hurchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 























DIXON’S 


GRAPHITE 


PIPE. JOINT 


GREASE 
For Steam or Gas Pipes, Bolts, Screws, etc. 


Far better and cheaper than red lead. Makes a 
tighter joint than red lead, thas can be opened with 
perfect ease many ye ars afte 

Put up in 1 Ib., 5 Ib., 10 lb., 


Joseph Dixon Crucible Co., 


Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


25 lb. & 60 ib. packages, 

















coll Poon 


BRASS and 
COPPER 


PIPE. 
ALL STYLEs. 
THE NATIONAL PIPE BENDING CO., 





Westeott Ghul Go, me a ean Engine & Foundty ula LY Tl we 











Manufacturers of all kinds of Under Westcott’s Patent. 
LATHE Capaelty Little Giant Improved Double Grip. | 
No. | Diameter. | Holding Drills. 
—AND— 9 ae inch. Oto 2 it inch. 
DRILL |! 3 3 9 Ho 1 “ 
26 | Oto 1in.,extra 
strong 
8 6 vi Oto Ned inch. 
gi4 64%“ Oto? 





SEND FOR ILLUSTRATED CATALOGUE. 









Universal 
Chucks, 


Of Every Description, 


The E. EORTON & SON CO., Windsor Locks, Conn., U.S. A, 


Or CHAS, CHURCHILL & CO., Ltd., 


“THE HORTON LATHE CHUCK,” 


MORE THAN 300 SIZES AND STYLES 


Chucks, Independent 
Combination Chucks, 


Send yor 52 page liiustrated Catalogue 


21 Cross St., Finsbory, London, Eng. 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


We now carry 


HARTEORD, CONN. 





CHUCKS 


: ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED. ) 


THE HOGGSON & PETTIS MFG. cO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT — we 


GRINOIN ys 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 

























Water Tool Grinder. 





McGRATH’S PATENT 
Emery Grindiag, Polishing | 
old Bufing Mechies. a 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of « liam ynd tool and chilied 
burr, and saving the time 
labor, and cutting away of 
wheels, olherwia Satan tn 
truing. Sead tor Catalogue. 
McGRATH & COLLINS, 
Conoes, N. Y. 





NEWEST ano BEST 


ce HT 





ef Pl 
Vy 


>» AL Re Ww ' 





CHAMPION SCROLL CHUGKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, meg nr as standard and kept in stock by 
the largest firms a machinery. For sale 
at all supply stores. for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—-Also, DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 








send for CATALOGUE. 


~ Chucks 


ya Easiest to c hange. 





Best finish, Reversible 


Jaws (patented) givtay 5 changes inc luding every possible 
desired 0sition. NE CATALOGUE, illustrated, sent 
free. Liberal disc Bests Prompt shipme nt. Address 


THE NATIONAL CHUCK MANUFACTU RING CO., 
132nd Street and Park Ave., New York City. 


4 


" 
‘ 
* 
é 
; 
8 
; 
Ss 
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ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 


rates 
Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
a ee ee he ee he 


e292 G2 ae 





PATENT UNIVERSAL 


SCREW-CUTTING 


DEPTH. ANGLE, 


CENTR 
wet DRILL GAGE 


Boston,Mass 
MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 


CHAS CHURCHILL& CO.,LTD, AGTS. 
‘ “21 CRossST.Finsury, LONDON ENC. 













MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OW\O STAMP WKS) 

123 CHAMPLAIN ST. 

CLEVELAND. CA/O. D 











SEND FOR PRICE LIST NO. 4. 








WATSON & 








82 River Street, NEW HAVEN, CONN. 


—as 
Hydraulic Wheel Press, 


HYDRAULIC 
PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS. 


204, 206, 208 & 210 E. 43d 8t., New York. 


MACHINERY Mea, 


STILLMAN, MFRS. 





Vertical Check Valve, 
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PUTNAM MACHINE COMPANY, 


Builders of the : y FITCHBURG, MASS.,U.S,A. 
NEW PUTNAM AUTOMATIC) &¥ a _ |GUT-OFF STEAM ENGINE, 


Putnam Standard Lathes, 

Putnam Gap Engine Lathes, Putnam Car Wheel Borers, 

Putnam Speed & Drilling Lathes, 7 Putnam Hydrostatic Presses, 
Putnam Railroad Cranes. 


Futnam Pattern Makers’ Lathes, 























MACH TI NIST 








~ ANERIGAN GAS FURNAGE 60., 


DESIGNERS AND MANUFACTURERS 


7 a BLAST FURNACES. 


- Send for Catalogue: Estimates made for any mechanic») 
WAM) g operation requiring high, evem and controllab), 
y temperature. 


No. SO NASSAU ST., 
NEW YORK. 











it IVERSAL RADIAL DRILL CCC AH OUSA 


BENCH DRILL PRESSES 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, % - NEW YORK. 


“TE ao THE NERSOL, LLG HUGH, OPKER. 











Slab Milling 
Manufacturers 


Machine. 
INGERSOLL PATENT CUTTERS, 
Ingersoll Slab Milling Machines. 
Designers and Builders of 
es | SPECIAL MILLING MACHINES 


AND SPECIAL MACHINERY 
( ori esponde nce olic "ite: ad 


Pat. Dec. 24, 1889, 








T TIKES HUNDREDS OF S00 be 10 D0 THE WORK OF 9 OF 
| ut Mandrels. 














- W. A. |. NICHOLSON & CO., 
WHEE BARRE, PA. 










A. K. KING WF’G CONMIPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 





sine , CASTINGS) ..x.'. 











Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. \TALOGU CORRESPONDENCE INVITED 


CATALOGUE. 
Cleveland, Ohio 


SS TWIT DRILLS 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


A. FALKENAU, _|HURLBUT’S f alent Cut- 


1 ith Street & Ridge Ave., Philadelphia, Pa. 





THE STANDARD TOOL CO., 


Manufacturers of STRAIGHT-LIP INCREASE 























= Sizes, 2” 3°. 
MAD E BY 
HURLBUT, ROGERS 
MACHINE Co. 
South Sudbury, Mass, 
Mis Chas. Churchill & Co,, Ltd 
_ Agents, 21 Cross St., London 
od England, 





Write for Circular of 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 











Special Machinery designed and constructed. | price, $2.50. J.T. SLOCOMB & CO., Prov., R. I. 








A Terr a ~ eed feladge Dai Machine Puce 


t="New and Valuable Features. 
t=Power Down Feed in Head. 
(2”New Shifting Device. 
ts°New Features _ in 
Feeding Device. 
(2° Extra Quick Return. 
t=*Long Ram and Long 
Bearings. 
t@°Unusually Powerful. _ 
t“Large Vise withe 
Swivel Jaws. 
t=Heavy Box Table. 
Accurate Work at 
a Long Stroke. 


t&This Shaper can be 
seen at any of our 
Stores. 


B4 Cortlandt St. 


CHICAGO HOUSE, | 


68 & 70 S. Canal St. 








| 28825 Purchase St. 
AGN 7th St. 
823 N. 2d St. | 24 & 23 Fremont St. 


Market &WaterSts. 32 South Water St. } 


Coventry, England, ALFRED HERBERT. 






Cohen (a fe 


See Advertisement on page 20.8 














Works: CINCINNATI, Ohio. 
WRITE FOR ILLUSTRATED CATALOCUE. 


— 


a uannarami oy 



































































COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 





} 


~~ Se | = 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








= F.E. REED &00., 


Worcester, 










Mass.:29 2 
MANUFACTURE = 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLiNG MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August 1st, 1892. 


H. BICKFORD, - Lakeport, N. H. 
W. C. YOUNG WVP'G GO. Sacco 






= 
f 


a — 


an 
































: 
New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 










CATALOGUE 
for °92. 
& LAMSON MACHINE CO., 


Springfield, Vt. U. S. Ae 








PATENTED. = Se 
With New and Valuable Features. 


——s MADE ONLY BY THE 

BRADFORD MILL CO., 

Sth and Evans, CINCINNATI, O. 

London House: CHAS. CHURCHILL & CO., L’t’d, 
21 Cross St., Finsbury, London, E. C,, Eng. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Drilling Machines, 

























D. SAUNDERS’ SONS, 








SEND FOR CIRCULAR. 


No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


21 ATHERTON sT., 

Yonkers, N. Y. 
MANUFACTURERS OF 

BPipe Cutting, 
THREADING, 


AND 


Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
All wearing surfaces are o 


tool steel hardened 


Less 





NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 








4-6 & 8 inch. 


MANUFACTURED BY 


F. RICHARDSON, 
ATHOL, MASS. 


BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


1995 Ruby St., Rockford, Ill. 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LTD. 
21 Cross ST. FINSBURY, LONDON, E. C., ENG 


WORKS. 
mee MACHINE 
IN T0018, 


N. Y. 


Cc. 












FOX & TURRET 
LATHES 
A SPECIALTY. 








OUR SPECIALTY 


GRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 














THE WORCESTER 


DRILL GRINDER. 


SIMPLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE, 

















*S8ZIS osu) 






GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHES 


AND 


MADER, 


» JACKSON, 
ie MICH. 
== Write us for Photo 
F and Prices. 








London, Englar 


For Sale by CHAS. CHURCHILL & C0., Ltd. 
21 Cross Street, Finsbury, 


















ENTICE BROS. 


RENTICE BF of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
2 in. swing. Largest Va 
riety of Drills manufac- 
tured in the world 


Worcester, Mass. 














Price $ 1 


NO BELT 
Every 
Machine 









NO GAUGES. 


ARKER’S 


IMPROVED 


e CENTER GRINDING 
MACHINE. 


= Manufactured by 
We Barner & Co 

CINCINNATI,O 

5 Fs 6=SEND FOR 


CIRCULAR 














WorceEsTER, MAss., 
Jan. 27, 1891. 
Mr. J. E. SNYDER, 
Worcester, Mass. 
Dear Sir :—The 28in,. 
Drill purchased of you 
three years ago, we have 
kept in constant use and 
have found. it first class 
in every respect. 

Yours truly, 
UNION WATER 
METER C0, 
W. H. MOULTON, 

Asst. Manager. 














Bolt Cuttin j Endorsed by such concerns as an -; eS 
Engine Lathes, Hand Lathes, sit beni spiny BROWN & SHARPE MFG. C0., THE PRATT & WHITNEY 0. os H Po 
FOOT POWER LATHES, SLIDE RESTS, ETC. 21 Grow St, Ftsbury, éndon fivani | SEND FOR NEW ILLUSTRATED CIRCULAR. =: @ Su 
The Washburn Shops, Worcester, Mass. at % Se 
—— D3 sfsy 
t f 2|8235 
q Se Bo lz ese 
; =! Dy 3 sda 
Extra Heavy. Latest Design. All Modern Improvements. >. BLAISDELL «C0. Wee pee oes 
's/ ere 4 ie. 7 5° B = = 
W. POND MACHINE CO., WORCESTER, MASS. |, age Machinists Tools, 2) itr 
Le 2 "5 ; oli = — WORCESTER, MASS. _— ch & 
i ' WORK TOOL WORK, W.D.FORBES&CO. MILLING, SPECIAL TOOLS 
INE ACHIN , FINE GRINDING. : 





GEAR CUTTING. 


Having added a Blacksmith Shop containing a 350 lb. Steam Hammer 


to our already extensive plant, we are now prepared to estimate on 


lorgings of all kinds. 


We carry a full line of Milling Cutters in stock. 


HOBOKEN, N. J. 
13th and HUDSON STREETS. 


(Take (4th St. Ferry.) 


the Shaper or Planer. 


Send for our New Catalogue. 


We manufacture Planer Vises, Parallel Pieces and Wedges for use 
Also Standard Arbors for truing up nuts. 


on 
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New Automatic 
Solid Die 


‘BOLT 


THREADING 


AND 


TAPPING 


ee MACHINE. 


WE WILL GUARANTEE TO 
do more accurate BOLT THREADING than any machine ma le. 
Changes from one size to another can be made in one minute 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 


WEBSTER & PERKS TOOL CO., 












Cor. Spring & Monroe Sts., Springfield, Ohio, U.S, A. 





THE 


Heating Co., 





Largest Oper 


for Reducing Valves, ever received, was placed last week, by the Consolidated Car. 
wih the MASON RECULATOR CO. OF BOSTON. 


It was for 500 Locomotive Reducing Valves. What inference do you draw from this ? 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangers, Couplings, Ete. 


TH Lam Ai _ 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


| Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


THD OPEN SOE IRON PLANES. 


THE DETRIGK & HARVEY MACHINE CO., Baltimore, Md. ag 


TACONY IRON & METAL CO., Architectural Iron Work. 


TACONY, PHILADELPHIA, PA., Oct, 29, 1891. 
GENTLEMEN: Replying to yours of the 28th inst., 
we would state that one of your Open Side Plane rs 
has been used by us for the last three or more years. 
All of our men who use it consider it a most ange | 
tool. We use it on almost everything ; planing of 
ends of long columns, or edging wide plates and gen- 

eral machine work. 
We frankly say thit it would be difficult for us to do 
without your pl: ner. ery respectfully 
TACONY IRON & METAL CO, 






















. SCHUMANN, President. 
ACME MACHINERY CO. 
CLEVELAND, OHIO, 










Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also a ae HEADS and DIES. 
FIRST PREMIU CINCINNATI 


CRANES, PORTABLE HOISTS, OVERHEAD — TROLLEYS. 


SEND FOR CATALOGUE 







VAT. DEC. 5, 188% 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1885, 














2343 & 2345 


‘ Callowhill St., 
PHILADELPHIA, PA. 


THE McNAULL 
UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft 
swing. Send for circulars. 


MoNaull Mach, & Fly, Co, 


RONCEVERTE, W. VA. 





MARIS MACHINE CO., 


OTT. MERGENTHALER & CO., 


Mechanical Engineers and Machinists. 
Bavtrwore, Mp., April 9, ’92. 
LANDIS BROS., 


Waynesporo, Pa. 
GENTLEMEN :—We take pleasure in 
stating that we are very well pleased 
with the Universal Grinding Machine 
bought from you some time ago, and 
consider it a well designed and well 
made tool. 











Yours truly, 
OTT. MERGENTHALER. 














A PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 


Sbould provide its 
employees with de- 
cent ‘ater Closet 
accommodations. 
This contemplates a 
simple apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories. ete., for 
several years past. 
The arrangement of 
each basin in the 
section at a slightly 
lower level, with its 
weir or dam toward 
the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini- 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 










Hin See unseat MILA Ldn 









































For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN CoO., Ltd. 


Manufacturers of 


Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 






BEMENT, MILES & CO,, Philadelphia, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 

New York Office, Equitable Building. i 

GEORGE PLACE, Agent. = 


THE HILLES & JONES CO.,, WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE TOOLS, 2: Mates 2idee Builders, Ship Butlders, Ro 
- > 5 











road Shops, Locomotive and Car Builders, etc. 









Improved 
Boiler Plate 
Planer. 


—_—_—- 


Fight Sizes, 


me Sh ne Gee OFS 
0 
= Ee 


WYMAN & CORDON, “°srcs"=* 


cane 
a ie i iis Ae eS : | | : i 
































SIX SPINDLE 


Turret Drills | 


SEND FOR CIRCULAR. 


A. D. QUINT, 


HARTFORD, CONN. 


TAKE CARE emery waeets 


WRIGLEY’S EMERY WHEELD a 
cuTS GROoVES & FACES RAPIBLY oe 4 








FRISBIE. FRICTION 
PULLEYS » CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 
ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY-SEATING MACHINE. |The Morton Key-Deatige Machine 
THE LEADER. 


THE BURTON MACHINE CoO., 
With recent patented improvements, we guar 


SEND fF; 


NEV S$ DUL OR —y 
PRICE 25°, CUTTERS IS¢PER ALL A 
T-YYRIGLEY-85 -FIF TH-AVE-CHICAGO - U-S-A: 

















302 Peach St., 
ERIE, PA. 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 








SS fully meets all Pe antee to do the following class of work. 
—| machine shop. "They og ee A To cut key-ways through 14-inch hole in hubs or 
| with one, two or three Arbors, as} Sleeves 23 inches long, in iron, brass or steel, also 
Ss desired, to cut any width of key-seat | make it dovetail to in-ert feather key 
- up to 2 1-2 inches wide, Willcut through 4-foot hub, through 5-ineh hol 
= . 115-16 inches Arbor works! Our new centering chuck and setting attachme 

w in all bore from 1 15-16 5 and setting attachment 
| 2 inches to 3 inches diameter,| the work can be set exactly, without the use of a 
s Poe aad cuts seats 12 inches] scale or rule. Our new binding attachment takes 

ong. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to the place of bolts, with a ke hab and ke 7% At it 


For particulars address THE MORTON M'E°G 


6 inches diameter, and cuts seats 16 inches long. 





7-16 inches Arbor works in all bores from 4 7-16 inches t CO., MUSKEGON HEIGHTS, MICH, 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpo se be cut in hole 
as small as 1 inch diameter by me oy 4 the « sutter. 





If the work is heavy and to lar ge placed on machine it 
can be detached from stand and user 1 as DC atta le machine 


GIANT KEY SEATER. 


Rac k-¢ patting Attachment 
Key 7 eee Mg on hines. 

VALLEY MACHINE CO. 

SAGINAW, MICH 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, v., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect oo Ee 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 










ye DRY STEAM. 


ge ed s Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spira 
course between the threads causes 
the water to te thrown by centrifu 
gal force against the outer walls 
while the dry steam goes through 
the small h«cles to center of pipe 
Steam can enter at A or as con 
venience may require ; also used in 
conve) ing steam long distances, for 
Steam Hammers, Dry Houses, Wa 









ter Gas Generators, and for all pur 


Ohio, says he is personally 
F . poses where Dry Steam is necessary. 


familiar with the principal 
Key Seaters, and that the 
Giant leads them all, 
LONDON AGENTS: Charles Churchill & Co., Limited, 

21 Croasst., Finsbury, E. C. 





Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 








KEYSTONE ENCINE AND MACHINE WORKS, 





PIMs 


80 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW —s MEDIUM SPEED AND HIGH 


SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS, 


Z z Complete Steam Power Plants of Highest Attain- 


able Efficiency. 


=~ Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 
CKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 


4. HUNTING, John YWancock Bld’g, Boston. ne, 
OBINSON & CARY COMPANY, St. Paul, Minn. 


M- MORSE, 511 Commercial Building, St. Louis, Mio. 


N. W. ROBINSON, 97 Washington St. . Chicago, II. 
. L. FISH, No. 61 First St., San Francisco, Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. Sag 
“Jo Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 





OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 
35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE. 


4 ’ COMBINED 

“OQTTO" GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY 

other Gas Engine doing the same work. 














, June 13, 1892. 


STRAIGHT LINE ENGINE ( 
THE NEW PROCESS KAW HIDE co., 
:—We have had one 6 your raw hide bevel gears 

unin now for over a year in a radial drilling ma: hine 


» Syracu-e, N.Y. 
SYRACUSE 'N. 


ere an iron one had broken, It not only has stood where 

ast iron did not, but it shows no special evidence of wear 
Vare re spectfully, (Signed) 

‘LHE STRAIGHT Line ENGINE Co., JoHN E. SWEET, Prest. 





GAS GASOLINE ENGINES 


cada and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


m\ Expense one cent an 
m hour per horse power 
jand requires but little 
Hattention to run them 
Every Engine 
Guaranteed. Full 
alr tag free by mail 
fention this paper 


_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self contained Center Crank Engine with an ¢ 
out-bearing. Just the thing for driving 
Departments of large manufacturing 
Establishments. 


OVER 600 IN USE. 


Compan and Economical, Allsizes 50 
H. P. and under, carried in stock. 


ous Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis 


a): .E. LONERGAN & CO. 


j aay il: 211 Race St., Phila. 
ui Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable’? Steam 
Trap. 

Catalogue free on 
application. 



























MANUFACTURERS OF 
FRICTION CLUTCH 





7p, J. H, & D, LAKE CO,, 


All GENUINE 
INGOTS & MANUFACTURES | 
BEAR OUR 


REG.TRADE MARKS. | 


AQ 


Po sphortbr LO7V/2e 


stren 


TELL 





FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to peteern, sound, solid, free from blow-holes and of great 


2 ORELISVLLE N.Y, 


The Stenplent, 
Vastrongest and Best Sy 
Clutch Pulley @ {1 
made. 






to light or heavy 
work, stopping and 
Starting machines easily 
and quickly without jar 





PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


77*| Makers oF “ELEPHANT BRAND PHosPHoR-BRonzeE, 








Stronger and more durable than iron forgings in any position or 
for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


for Locomotives. 
STEEL CASTINGS of every description. 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa Office 407 Library St.. Philadelphia. Pa. 





PATTERN SHOP MACHINERY. 


Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


Full Outfits. 
FH. Clement Co, 


880 Lyell Av. 
Rochester, N, Y. 










‘A £4 53 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as th 

CLEANEST, OST EFFECT 

IVE, and MOST ECONOM 

ICAL device on the market 

for the lubrication of machinery 
rings. 


BR Liberal Discount to the Trade. 
= Lackawanna Lubricating Co, 


SCRANTON, PA. 


op-ed 
way ff 








FOR THE BEST PLANER CENTER 


FOR THE MONEY, onie 

a | The Whipple 
& Armstrong 
Machine Co, 


Harriman, 
Tenn, 








SWIVEL BASE, 


OFFSET JIW VISE 


Specially adapted 
for diill press work 
where chucks cannot 






be used, and equally 
good for special or 
regular bench work. 
= Send for catalogue 
wall of full line of the most 
improved designed, 
anu oest finished ma 
chinists’, plumbers’, 
Zcoach makers’ and 
pattern makers’ vises 
and small tools. 


HOLLANDS MFC. CO. 


ERIE, PA. 















Py WATTS. CAN 
MANUFACTURERS = 
___OF IMPROVED 


COLE STEAM ENGINES 


os Ty FUL VARIETY™ 


CONTRACTS : 
KEN FOR Comecete Poy oo 


FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


= Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 



















WAYN — 





MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engin: 


Single, Tandem Compound, and Triple Expansion 
==— Horizontal Tubular and Manning Vertical Boilers 


AUTOMATIC 
HICH SPEED 
a a 5 € ® 


WESTON ENGINE cO., 


ee POST, 

lath hy 
a JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
— "GO. D. HOFFMAN, 82 Lake St., Chicago. 
I. M. -CIPLE & CO., 3d & Arch Sts., Phila., Pa 


i. 
— ——— 





WESTON . 


HIGH PRESSURE BOILERS 


AND 


COMPLETE POWER PLANTS 


oll ManpCROSS 
LO EE Ee a eae ee. “COMPOUNDS 





DUR GUARANTEE. WHO DARE MEET IT? 


The engine shall not run one revolution slower A 
hen fully loaded than when running empty,and 6 educ-f 


tion of boiler pressure fiom the greatest to that necessayy}) 
o do the work,will not reduce the speed of engine one 
revolution. Any engine failing’ to meet chis guarantee FE , 
becomes the property of ne. Fe Cotelog UPON Ppdy-ae Z 
ment of one dollar Send for Catalogue. Cc 
41 Liberty St. New York. NY. J. H.Ms Ere rc 
Ave.St.Louis,Mo. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 













BRANCH OFFICES: 


165 Washington St., N.Y. 28 W. Randolph St , Chicago 
46 N. 7th st., Philace mente. Yr Ist Ave., Vittsburgh p 
7i Have hill dt., Bos 179 Kace St., Cincinnati 








a Med Laing 


Danp FRICTION 


HSS TS, 


. byte: ee Be rinctuertin: 
Me. BULLOCK MANT’6. 0. “CHICAGO. U.S.A. 
The “HANDY” GATE VALE 


For pressures below 75 lbs. is guaranteed to answer the purpose better than any 
valve onthe market. Absolutely tight. Lever remains fixed at any opening; is 
detachable ; and indic ates degree of opening. Sizes 4’ to 10. ‘Ihousands in 
daily use. It wil’ pay you to investigate the ** Hi ANDY. ”° Have you one of our 
catalogues of Superior Steam Specialties, Valves, Lubricators, Oil and Grease 
Cups, ete. ? 


THE LUNKENHEIMER BRASS MFC. CO., 


Mention this Paper. CINCINNATI, OHIO, U.S, A. 


CONOVER 











BELT 








BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOGUE FREE. 


THE CONOVER MFG. CO,, 95 Liberty 8t., N.Y 


BALL ENGINE. 


_Is superior in DESIGN, 











THE IMPROVED 


Ball & Wo paket 
SHIP. n 

The Ball & Wood Co. and ECONOMY it has no 

OFFICE, equal. Built with new 


tools from new patterns 
and after long experience, 


At 
15 Cortlandt Street, it marks the latest step in 








NEW YORK. steam engineering 
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CHANGE IN PRICES, 


The No. 2 UNIVERSAL GRINDING MACHINE that takes 28’ 
between centers has been reduced from $600 to $495. That which 
takes 40” between centers has been reduced from $650 to $550. 

These machines are suitable for all classes of light grinding, but 
where comparatively heavy work is required they are less completely 
satisfactory than the No. 2 UNIVERSAL GRINDING MACHINES 
IMPROVED, which are heavier and of slightly greater capacity. 

Prices of the Improved Machines quoted on application. 


BROWN & SHARPE MFG. CO., 


PROVIDENCEH, R. I. 


MACHINE TOOLS 


On Exhibition at 23 South Canal Street, Chicago, III. 
S. A. SMITH, Western Representative. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
| SLOTTING MACHINES. 


In sizes from 6'%-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 


transverse and circular, all automatic. 


Special Iron and Steel-working machinery fcr 
all classes of machine shops. 


Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK. 






14-INCH SLOTTING MACHINE 


JENKINS DISCS £2 HIGH STEAM PRESSURE. 


If ru have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are’ 
dealers who sell Discs as “ Jenkins,’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 
71 JOHN STREET 
JENKINS BROS. 


105 MILK STRE Tt, BOSTON. 
~ Cc THE YALE & TOWNE MFGCO. 
Rm ANES 


THe LOGE & DAVIS MACHINE TOOL CO. 


E 
H 
NEW YORK CHIGAGO-PHILA. BOSTON 
WORKS, CINCINNATI, 


31 & 33 N. CANAL ST., CHICAGO. 

COMPLETE MACHINE SHOP EQUIPMENTS. 

IMPROVED PLANERS FOR EVERY DUTY. 

CROSS RAIL RAISED BY POWER. 

DEEP BEDS AND TABLES. 

OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. 
NEW YORE HOUSE, 
64 Cortlandt St. 
CHICAGO HOUSE, 

68 and 70 So. Canal St. 
CLEVELAND HOUSE, 
32 So. Water St. 
PITTSBURGH HOUSE, 

Market and Water Sts. 

COVENTRY, ENGLAND, ; 
Alfred Herbert. ——= 

See Advertisement on Page 16. 
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IMPROVED 32 and 36 INCH IRON PLANER. 


OUR TLINE OF SCREW MACHINES. 





Ne. 00 Screw Machine, for Bench. No. i Screw Machine, No. 2 Screw Machine. 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY «0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &e. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN A'tL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 


No. 3 Screw Machine. 










ITHE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


~ Manufacture LATHES of Various Siz, 


AND OF THE FOLLOWING KINDS: 

HAND, ENGINE FOR TURNING AND SCREW CUTTING. 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

= HAND WHEEL RIM TURNING, SPINNING, 
_ GRINDING, PATTERN MAKING, ETC. 








Price List and Description Given upon Application. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPEN 


HARTFORD, 





CER CO. 


MANUFACTURERS OF 


BILLINGS’ PATENT 
Sensor BEAM CALIPER, 


The construction of the Caliper is such that ix 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofan inch. The graduation is accurate and the finish of the 
tool is first-class in every respect. Cut represents Caliper one- 
half size. 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England. 


WARNER & SWASEY 


CLEVELAND, OHIO, 
MACHINE TOOLS 
For Iron and Brass Work, 


SMALL TOOLS & FIXTURES 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGWE 


CONN., U. S. 











MANNING, MAXWELL & MOORE, 


Manuracturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 


RAILWA Y and 
MACHINISTS’ 





The Celeb:a‘e! 
F. E. REED 
6-inch Swing 


oY APPLICATION 








Engine Lathe 





. Cuts, Photographs 
1D application. 





111-113 LIBERTY ST., NEW YORK. 








\z\z = 
4 =|= y > 
| We carry the largest line of Tools and Supplies in the City. 





Manufacturer of ENGINE LATHES 
0 
Lowell, Mass., U.s.A 





from 17 to 60 in. swin 


™ and Prices furnish 





= ltl 
lye lV 
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J. M. ALLEN 


PRESIDENT. 
WM. B. FRANKLIN, Vicre-PREsIDEnT. 
F. 


J. B. PIERCE, Secretary & TREASURER. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
SS or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS ‘SPUR GEARED 


AND 
MANUFACTURED BY 


SPIRAL CEARED. 
The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 


B. ALLEN, Seconp VicE-PRESIDENT. 








Gear Wheels and Gear Cutting. 
Grant's Gear Book for 1892, 15 Cents. 
exington 





ear 
Lexington, Mass. 


orks, 
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21” x 8 Engine Lathe. 


ToRRINGTON. CONN, 


CHAS CHURCHILLA CO.,LTD, AGTS 
© 21 CROSSST., FINSBURY, LONDON. ENG. 


14” x 6’ Engine Lathe. 16” x 6’ Engine Lathe. 


THE ~ INEC —~ MANUFACTURERS OF 
Henney MACHisss fos. MACHINE TOOL 


OUR CATALOGUE 
J.M.CARPENTER ¥ 








A, Manufacturer 


aS 


PAWTUCKET.R. I. 
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